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dynamics for defense 


This is the dual destiny of the atom... 
To defend against, by the ability to deliver, massive 
atomic destruction... 
To unite all men and all nations in the peace of atomic creation. 


These general demands are reflected in specific needs for... 
Supersonic jets and rockets... nuclear powered submarines 
and a'reraft...new skills “around the reactor”... 
exploration of the frontiers of aerodynamics, hydrodynamics, 
nucleat dynamics, electrodynamics. 
Since 1880, divisions of General Dynamics have pioneered the 
adaptation of new forms of energy to military and industrial uses. 
In 1954, under the group concept of “Dynamics for Defense”, they 
constitute one of the world’s great defensive and constructive forces. 
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GENERAL DYNAMICS ’ 
ATOMIC POWERED SUBMARINES + SUPERSONIC AIRCRAFT + GUIDED MISSILES «+ ELECTRIC MOTORS ‘ » 
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The Cover.—The Regulus 1s the 
Navy's surface-to-surface guided mis 
sile that can be launched from ships 
submarines, or land sites. Made dy 
Chance Vought, the Regulus has re 
tractable wheels that allow training 
missiles to be recovered after their 
radio-controlled flights are finished 
Under combat conditions smokeless 
booster rockets would be employed 
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Ductile Iron Crankshafts cast at The Cooper- 
Bessemer Corporation’s Mount Vernon, Ohio, 
foundry and machined at its plant in Grove 
City, Pa., for GMX-4 engines. The first of this 
model equipped with a ductile iron shaft was 
shipped in June, 1953. Cooper-Bessemer initi- 
ated development work on high test irons for 
crankshafts in 1935. Some mechanical proper- 
ties of ductile iron, compared with those of 
forged steel . . . traditionally used for crank- 
shafts .. . are shown below. 
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Mechanical Properties, 
Wear Resistance 
and 
Castability 
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Comparative Properties 





Ductile Iron Forged Steel 





79,200 psi 80,100 psi. 


35,000 “ 


Tensile Strength 

Endurance Limit (Smooth bar) 
Endurance Limit (Notched bar) 17,800 “ 
Modulus of Elasticity 22,600,000 29,000,000 
Brinell Hardness 170 











Ductile Iron an Ideal Crankshaft Material 


Wouldn’t you rather cast a crank- 
shaft than block forge it? 


Wouldn’t your costs tumble for 
every unit with bearings cored out, 
counter-weights molded on, and 
the entire piece cast within toler- 
ances that reduce machining to a 
minimum? 


And wouldn’t the excellent cast- 


ability, toughness, stiffness and ma- 
chinability of ductile iron bring 
you advantages like those brought 
to Cooper-Bessemer? 


Glance at the tabulation. You'll 
see a few reasons why Cooper- 
Bessemer concluded that ductile 
iron provides the best combination 
of properties offered by any mate- 
rial they have tested for crankshafts. 


The International Nickel Company, Inc. 


67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on: DUCTILE IRON. 


Name 


Title 





Company 


Address 





THE INTERNATIONAL NICKEL COMPANY, INC. 
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The damping capacity of ductile 
less than that 
of gray iron, but far superior to steel. 
Especially valuable in crankshafts 


iron is excellent. . 


is the relatively high “notched en- 
durance limit” of ductile iron. And 
another outstanding property is its 
resistance to mechanical wear... 
under lubricated or non-lubricated 


conditions. 


Combining the process advan- 
tages of cast iron and the product 
advantages of cast steel, ductile iron 
has, actually, many applications. 


Send us details of your prospec- 
tive uses, so that we may offer a 
list of sources from some 100 au- 
thorized foundries now producing 
ductile iron under patent licenses. 
Request a list of available publica- 
tions on ductile iron . .. mail the 
coupon now. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Gerald A. Kunze, Allison Park, Pa. 





Mr. Kunze is a general excavating contractor who has conditions, the efficient air cleaner and completely 

owned and operated a number of pieces of Caterpillar sealed final drive assembly add to its long, trouble-free 

equipment. His CAT* No. 6 Shovel is used for strip- performance. 

ping and piling topsoil and cleaning up in a rock Let your Caterpillar Dealer prove to you, in an on- 
i rj i ' >. . ’ . . . ‘ . 

quarry in Pittsburgh, Pa. the-job demonstration, how this big yellow machine 


Commenting on the performance of his No. 6, he can increase production and cut costs for you. He 


says: “Best machine on the market. Just like all my backs its steady performance with re- 
Caterpillar equipment.” liable service and genuine Caterpillar 
parts. Give him a call today. 


Big production is possible with the No. 6 Shovel. 
The 96-inch bucket has a capacity of 2% cubic yards Caterpillar Tractor Co., Peoria, IIL, U.S.A. 
and a replaceable cutting edge especially hardened 


for long wear. Rugged box-section lift arms are CATE Riel i, H AR * 


cross-braced for extra strength and provide high lift 
, . “Both Cat and Caterpillar are registered tredeme:hs — © 
for easy loading. 
Fast-acting hydraulic controls, easy maneuvera- 
bility, plus ample power and traction enable this shovel 
to handle more tons of material per hour than any 
other machine of its type. And it’s built to stay on the 


job, with a minimum of down time. Working in dusty 
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This immense plant is devoted exclusively to government research 
... engineering ...and production. Present projects include the pro- 
duction of air frames, missile components, jet engine components, air- 
borne ordnance and electronics. 

Plant facilities cover nearly one-half million square feet of floor 
space on.50 acres of ground. These outstanding facilities constitute a 
major industrial investment in national security ...and are completely 
at your disposal. Write, wire or phone for full details. 


RHEEM Manufacturing Company - Government Products Division, Downey, California 














He’s out... 


but he’s answering his telephone! 


This newly designed Bell Telephone Answering Set 
makes it possible for you to go out—but leave your 
voice behind. , 

Before you leave you twist a knob, dictate a mes- 
sage into your telephone, then switch the machine 
to “Automatic Answer.” When somebody calls, the 
machine starts up and the caller hears your voice 
telling who you are, requesting his name and 
telephone number, repeating whatever you have 
said. The reply is recorded too. On your return 
you play back all the calls that have come in, as 
often as you please. 
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Bell's new Telephone Answering Set. In use, the 
machine tells the caller when to start talking, and 
when his time—thirty seconds—is up. 


The new machine features “talking rubber,” a 
Laboratories-developed recording medium made of 
rubber-like plasti: and iron oxide which can be used 
over and over again millions of times. It is another 
example of how Bell Laboratories research works to 
help your local Bell ‘Telephone Company serve you. 


Bell Telephone 
Laboratories 





Improving telephone service for America provides a 


careers for men in scientific and technical fields 
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POWER...FOR TRANSONIC 
GUNNERY TRAINING! 


Fairchild’s J44 Turbojet, designed for powering remotely 
controlled drones and missiles, is in production for the U.S. 
Navy to provide much-needed gunnery training with transonic 
targets for the major military services. 

The J44 is a low-cost, easy to maintain engine capable of re- 
peated flights and long-service-life. Its rugged construction 
withstands repeated launchings from ground cradles, shipboard 
catapults or from mother planes in the air. 

Creative thinking and advanced design techniques incorpo- 
rated in the J44 and other turbojets, as well as new type pro- 
pulsion systems for underwater ordnance, keep the Fairchild 


Engine Division in the forefront of powerplant development. 


é 


Efficient production design of the J44 
Turbojet requires only standard tool- 
ing—means economical production. 


In actual service the J44 has demon- 
strated performance far in excess of 
original engineered service life. 


The simplicity of the J44 construc- 
field maintenance 


Fairchild Engine specialists have years 
of experience in powerplant design tion means easy 


and manufacturing. using only standard equipment. 


®Including AL-FIN, the Fairchild patented process for the molecular bond- 


ing of aluminum and magnesium to steel, cast iron, nickel or titanium. 


Other Divisions: Aircraft Division, Hagerstown, Md. - American Helicopter Division, Manhattan Beach, Calif. + Guided Missiles Division, Wyandanch, N.Y. - Speed Control Division, St. Augustine, Fla. + Stratos Mivision, Bay Shore, WV. Y, 
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Though Davy Crockett roamed far and wide, finally meet- 
ing a hero’s death at the Alamo . . . his heart never left the 
backwoods of Tennessee. For this was his kind of land: 


wild . . . untamed . . . dark with the danger of prowling 


bear, snarling puma. To him, Tennessee was a land of 


challenge—the challenge his sturdy heart demanded and 


lov ed. 


Yes, Davy was another famous American who thrilled to 
the throbbing action of hunting. His diaries paint an excit- 
ing picture: “I saw in and about the biggest bear that was 
ever seen in America . . . I went to my gun and shot him 
again, which killed him good.” Or in another entry: “I 
continued in this down-spirited situation for a good long 
time, until one day I took my rifle and started a-hunting.” 
Grammatically poor, yes, but breathing a love and enthu- 


siasm no amount of education can produce. 


Over the years, hunting has thrilled, challenged and sat- 





























isfied thousands of Americans. For them, no other sport 
can match its promise of tingling adventure and deep-down 
pleasure. Equally important, however, hunting serves to 
build self-reliance and endurance . . . valuable contributions 


to the nation’s well-being. 


Today, America’s great tradition of hunting can be per- 
petuated only through thoughtful preservation of wild life. 
Throughout the country, hunting associations are coop- 
erating with public agencies to promote proper conserva- 
tion and management of our game resources. Do your part 
in preserving the heritage of hunting. Join one of these 
public-spirited groups now. E. 1. du Pont de Nemours & 
Co. (Inc.), Explosives Dept., Wilmington 98, Delaware. 


GET YOUR FREE BOOKLET on how to start a 
rifle club . .. win Ranger Shooting Emblems. Sports- 
men’s Service Bureau, Department D-2, Sporting 
Arms and Ammunition Institute, 250 E. 43rd St., 
New York 17, N. Y. 





DU PONT SPORTING POWDERS 


REG. U. 5. PAT. OFF. 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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iT’Ss OUR BUSINESS 
TO MAKE STAMPINGS 
LIKE THESE 


FOR YOUR BUSINESS 

































...MEETS YOUR NEEDS FOR LARGE 
AND MEDIUM SIZED SEAMLESS 
STAMPINGS £640 COMPLETE FINISH- 
ING AND ASSEMBLY FACILITIES 


@ If you use seamless drawn stampings—whether it’s for ammunition 
boxes or washing machines—G. P.& F. can fill your requirements, 
economically. What's more, G. P. & F. meets the most rigid delivery 
schedules with parts that pass strictest quality tests ! 

G. P. & F. specializes in large and medium sized seamless drawn 
stampings. And we have complete facilities for finishing and assembling 
...- galvanizing, spray finishing, vitreous enam- 
eling, welding. Over 74 years’ experience... 
1000 skilled people...293 deep draw and 
stamping presses...97 welding machines. 
And a complete tool and die department. 
What's more, we can package your products 
and ship directly to your customers. 


So if you need deep drawn or stamped 
metal parts for your products, call on G. P. & F. 
We'll give you complete information, and help 
solve your production problems. 





Write today for copy of booklet—"Science and 
Skill in Sheet Metals."" It illustrates many jobs 
produced for Geuder, Paeschke & Frey customers 
... gives complete data on our facilities. 


CONTRACT DIVISION // 


GEUDER, PAESCHKE & FREY CO. 
1327 W. St. Paul Avenue, Milwaukee 1, Wisconsin 
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SERVICE 
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Jucluding 
Comprehensive Laeall Stoke 


Pratt & Whitney Branch Offices are strategically located 
in principal manufacturing areas throughout the country; 
there’s one conveniently near you . . . if not right in your 
own city, it’s at least as near as the phone on your desk 
and within quick shipping distance. The P & W Branch 
Office in your area makes it a point to become familiar 
with your needs and to carry comprehensive stocks of the 
Pratt & Whitney Cutting Tools and Gages you call for. 
You are saved time, expense and trouble of maintaining 
large inventories in your stock rooms. Where desired, 


deliveries can be geared to your production schedules. 






Esp Engnoning ine 


The Pratt & Whitney Representative who calls on you is 
a factory-trained specialist fully experienced in everyday 
manufacturing problems. Here is a man who talks your 
language. In direct contact with the Pratt & Whitney 
Plant, he places a wealth of practical engineering in- 
formation at your disposal. This P & W Specialist is 
thoroughly qualified to recommend the right equipment 
exactly suited to your specific needs from the complete 
P & W lines of Machine Tools, Cutting Tools and Gages. 
Why settle for less, when straight-line, factory-direct skill 
and knowledge is yours for the asking? 
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MACHINE TOOLS 


Manufacturing a complete line of Machine Tools, Cutting Tools and Gages, 
Pratt & Whitney possesses a unique combined experience and an unmatched 
ability to correlate all the varied and vitally interrelated problems of modern 
manufacturing. This position of superiority is manifested in the significant advances 
and improvements in Pratt & Whitney products . . . and in P & W's ability to serve 
you better all ways! 








CUTTING TOOLS GAGES 
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BRANCH OFFICES AND STOCK .. . BIRMINGHAM* 


Pratt a Watney gr 


DALLAS (The Stanco Co.) * DETROIT * HOUSTON (The 
DIVISION NILES-BEMENT-POND COMPANY Stanco Co.) * LOS ANGELES * NEW YORK * PHILADELPHIA 


WEST HARTFORD 1, CONNECTICUT, U.S. A. PITTSBURGH * ROCHESTER * SAN FRANCISCO 


ST. LOUIS * EXPORT DEPT., WEST HARTFORD 
ied Chiwie Fi) 
~ 


*Office only 
MACHINE TOOLS © CUTTING TOOLS 
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Developéd by RCA in close coordination with 
opéd b C 
Naval personnel, the Mark 6 Target Designation 


System is now in ft relaele| tion. It is but one of the 
A 


many omplete electror ysterhs wh fp RC A ha 


jeveloped for the armed for es. RCA enaineerir 


RCA GOVERNMENT DEPARTMENT 
ey RADIO CORPORATION of AMERICA 
ane 


ENGINEERING PRODUCTS DIvIsioNn CAMDEN. NW. J. 
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ALLOY STEELS 


MODERN STEELS for MODERN TRANSPORTATION 
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N-A-X HIGH-TENSILE stecl—a low-alloy high strength structural steel used 
to reduce weight and increase life of your product. 

N-A-K AC 9115 steel—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000°F. 


N-A-X 9100 serics—alloy steels for carburizing and heat treated parts. 


With these three N-A-X ALLOY STEELS, we offer time proven products to 
economically serve you. 


N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion. 


N-A-X AC 9115—a steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000°F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application. 

N-A-X 9100 series—a series of alloy steels with the alloying elements con- 


stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Mi 


NATIONAL STEEL yl CORPORATION 
era 


























For efficiency and economy specify... 


Hi IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


Strength requirements of this cylinder were satis- 
fied by using a heat treatable aluminum alloy 
(minimum yield 55,000 P.S.I.). By the Hunter 
Douglas cold Impact Forging technique, this high 
strength aluminum alloy was forged in a single 
operation to the desired shape...mass production 
at its finest...with close dimensional tolerances, 
forged grain flow and walls of zero draft. 

The raised stud in the center of the piston 
offered an added design problem that, by any 
other process, would present a tremendous time 
consuming contour milling operation, in addition 
to high metal waste. The economic advantages of 


write for free literature on your company letterhead 4 J N TE h 1) 0 lj G LA S CORPORATION 


DEPT. O11 «© RIVERSIDE, CALIFORNIA * TELEPHONE RIVERSIDE 7091 
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producing this part with minimum metal waste 
and in a single forging operation are immediately 
evident. When you are designing a part with the 
following characteristics: 
Walls of zero draft... High physical properties 
.-- Tubular shapes with or without a closed end 


.-- Close dimensional tolerances... Mass produc- 
tion requirements up to a million a month... 


IMPROVE YOUR COMPETITIVE POSITION... 
SPECIFY HUNTER DOUGLAS 


We invite you to submit blue prints or parts for 
our engineering department's prompt analysis. 
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| STRETCHE 


During the quenching process, large ex- 
truded shapes have a tendency to warp and 
curve, and acquire internal stresses, result- 
ing from the sudden cooling. The shapes 
must be straightened and the internal 
stresses minimized. 

Alcoa does this with a three-million- 
pound stretcher! 

It has to be big to handle the giant ex- 
truded shapes needed to cut aircraft assem- 
bly time. But it’s NOT so large that the 
people who operate it lose their identity. 
These people are part of a closely knit team, 
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drawing on Alcoa’s 66 years of experience 
in aluminum, 

Extrusion stretching is just a part of the 
extra something which Alcoa puts into each 


product. Because every Alcoa” Forging, 
Casting, Rolled Form, Extruded Shape... 
every piece of sheet or wire has Alcoa’s team 
spirit behind it. Your local Alcoa sales 
office is your short cut to this experience— 
and the number is listed under “Aluminum” 
in the classified section of your telephone 
directory. ALUMINUM COMPANY OF AMERICA, 
850-L Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 





ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and serv- 
ices available to industry throughout the world. Alert to new processes 
and technological advances, Pressed Steel Car Company throughout 
the years has maintained a reputation for more efficient. higher quality 


products. 


ALL OUTSTANDING PERFORMERS —these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
e Industrial cars to oil pumping machinery 
e@ Engine lathes to conduit fittings 


e Power plants to steel tanks 


New York 
Chicago 

Los Angeles 
Honolulu 
Products te Serve Industry. ..Farm...and Home... industrial Railway Cars for agriculture, mining, construction, factory and mill service + Perma- London 

nent and Portable industrial Railway Track E . for mainiine switching and all industrial railway service + Clay, Brick and Mexi - 
Tile Machinery * Railway Inspection and Gang Cars * Weed Burners * Unistrut Metal Framing * Hydraulic Pumping Units + Precision Deep exico City 
Well Plunger Pumps * Steel Sucker Rods * Engine Lathes + Aircraft Landing Gear Shock Struts * Precision Gears & Gear Mechanisms Manila 
Dairy Cans & Equipment + Self-Closing Receptacles + Stainless Steel Cookware + Farm Holding Tanks * Storage Hoppers * Alloy Steel 
Containers * Oil Storage Tanks * Rendering and Softening Tanks «+ Agitators * Smoke Stacks * Dust Collectors + Coal and Ash San Juan 
Hoppers « Lock Nuts & Bushings * Couplings & Connectors + Fittings & Electrical Accessories 


PRESSED STEEL CAR CO., INC. tn 
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A CHANGE IN 
WORK PART TOLERANCE 


Doesn't Obsolete 
YOuR PRECISIONAIRE 


Immediate conversion to meet an engineering change, a shift 
from one part to another or a change in tolerance or processing 
—is an unequalled and exclusive advantage of Precisionaire 
Column Instruments. 

For instance, should the .0005 tolerance of parts being 
checked with a 10,000 or 5,000 Column Instrument, be 
changed to .002, a new instrument is not required. Mere- 
ly change over the Precisionaire with a 1,000 or 2,000 
Conversion Kit in less than three minutes. 

The Precisionaire Column Instrument is always usable this 
minute, an hour, a week, a month or a year from now, with any 
appropriate gaging elements, regardless of shifting toler- 
ances, changes in processing and engineering and changeover 
from one part to another. 


NO OTHER AIR GAGE HAS THIS IMMEDIATE FLEXI- 
BILITY —Precisionaire Column Instruments are always usable. 
They are the most universal in use—and the most universally 
used. 

Learn more about the spectacular versatility and economy 
of Precisionaires—call your Sheffield Representative or phone, 
wire or write Dayton for a showing of automatic sound slide 
films on air gaging—they can be shown on your desk. 


Gage Division, The Sheffield Corporation, 
Dayton 1, Ohio, U.S.A. 
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DEMAND FOR 






SPEEDOMETER | JES 


» 160% 


IN 6 YEARS 











Early in 1948 King-Seeley completed the 
development and testing of a new 
speedometer design using a Cunife mag- 
net. King-Seeley adopted this magnet 
material because of its inherent stability 
and imperviousness to shock, vibration, 
temperature variations and stray mag- 
netic fields. 

The general acceptance of this new 
design has been more than gratifying. 
Production has increased 160 per cent 
since its adoption and three new ac- 
counts have been added to the list of 
original equipment users. 

This is the automotive industry's rec- 
ognition of an instrument that has won 
the car owner’s complete approval. 





KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
Plants at ANN ARBOR, SCIO and YPSILANTI 
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It takes 
all Three 
to make a 


Guided Missile 







































































Only North American Aviation leads in all three 
phases of long-range guided missile develop- | 
ment. This unique capability enables North | 


American to conceive, design and produce com- |||} 


plete guided missiles...from the “ground up.” I) 
North American’s guided missile program, 


drawing on the experience of 4800 skilled engi- ||) 


HM 


organization, facilities and experience keep 





NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


BRAIN 


The Guidance Mechanism — 
a highly complex electro- 
mechanical unit that operates 
independent of ground con- 
trol while automatically guid- 
ing the missile to its target. 


FRAME 


The Airframe—the body and 
control surfaces must with- 
stand great stresses and vio- 
lent temperature changes en- 
countered in supersonic flight 
at miles-high altitudes. 


MUSCLE 


The Power-Plant—a super- 
efficient, liquid fuel rocket 
engine producing immense 
thrust...power enough to 
propel the missile at speeds 
several times that of sound. 


ett ts 3 5 





} 

)) neers and scientists...aided by the most ad- 

H| vanced research facilities. .. speeds our progress 
in missile development for national defense. 

| Engineers: North American offers unusual 

opportunities to qualified engineers seeking a 


‘|| challenging future. Please write: Engineering 


f | Personnel Office, Los Angeles 45 or Downey, 


California, or Columbus, Ohio. 


North American Aviation, Inc. ae 


years ahead in aircraft... atomic energy . 


. - electronics . 


. . guided missiles... ais and development. 








Let 
Riverside 
help you solve 


your Steel 





Riverside’s basic electric furnaces give exact metallurgical control, 





erside Foundry is ready to give you excellent 
service on all ordnance castings. In fact. any steel 
casting specifications for which your contract might 
call. We have a full staff of men who have spent years 
produc rdnance mate Our customers include 
many 9g umes of A can Indust Chrysle 
An can 5 e al Harvester, F r 
Body, Mas C 3owen-McLaughlin-York, Inc. 
and Ford Motor Compa Ask them about Riverside, 













rete Call or write us at Riverside today 
Photometry 


m — : , ; : 
For a dependable qualified source of steel cast 





r ) y 
ements, see Riverside. You give us 


Carbon Determination 


| IVERSIDE FOUNDRY 


Bettendorf, lowa Davenport Exchange 5-1811 
STEEL and GRAY IRON CASTINGS 
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Year after year, kitchen operators of all categories buy 
more Hobart food, kitchen, dishwashing and bakery machines than any 
other make. Superior design and superior performance is, of course, one 
reason. The Hobart guarantee and most convenient service facilities are 
others. But isn’t the big reason for this overwhelming preference the 


fact that Hobart machines, year after year, must have proved that 


they return the greatest value for every dollar invested in them? 


Ou representatives like to be asked to prove this very fact! 


The Hobart Manufacturing Company, Troy, Ohio. 


Models Representative of the Most Complete Line in the Industry. 
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Good Gear Performance 
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APPROVED IN THE LAB 


From design through production, Allis-Chalmers engineers know their 
gears inside and out. Here are a few of the modern laboratory tests 
and inspection techniques by which their quality is controlled: 


Carbon Content Test 


With this apparatus, Allis-Chalmers engineers 
can determine the carbon content to within .01 
percent. Steel must have correct carbon content 
to insure heat treating to proper strength and 
hardness. 


Quench Test 


To help insure complete control over the quality 
of finished gears, all steel must meet specified 
hardening characteristics, determined here by 
the “End Quench Hardenability Test.” 


Dimension Test 


Cutting tools used to make the gears, as well as 
the gears themselves, are measured in the gear 
laboratory. With this precise dimension control, 
Allis-Chalmers can mass-produce gears that are 
correct to 1/10,000 of an inch. 












Metal Grain Test 


Sections cut from finished gears are examined 
under metallurgical microscopes which magnify 
from 10 to 2,000 times. This test gives assurance 
of proper and uniform quality of grain structures 
in hardened gears. 












is No Accident 
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PROVED IN THE FIELD 


The final and most important test for any gear is its 
performance under actual job conditions. In Allis- 
Chalmers crawler tractors, the quality of their gears 
is proved by long, efficient service on the toughest 
earth-moving jobs. 

Technical and practical experience like this, coupled 
with the most modern heat-treating and manufactur- 
ing facilities, are available to Ordnance engineers 
for every phase of product development 
and manufacture. 


ON =~ MILWAUKEE i, U. S. A, 





BE SURE TO SPECIFY 


WOLVERINE 


20 mm ROTATING BANDS 


NOL ERIE 


75 mm ROTATING BANDS 


NOLVENINE 


76 mm ROTATING BANDS 


WOLVERINE 


90 mm ROTATING BANDS 


NOLNERINE 


105 mm ROTATING BANDS 


Consider Wolverine a Prime Source of Supply 


Ordnance contractors have made Wolverine a “number one” source of supply for rotating 
bands in the sizes listed—smaller sizes, too. That's because Wolverine is so well known 
for meeting extraordinary demands of precision and quality. Write today for a copy of 
Wolverine’s Statement of Scope. WOLVERINE TUBE, Division of Calumet & Hecla, Inc., 
1499 Central Avenue, Detroit 9, Michigan. 





DIVISION OF CALUMET @ HECLA, INC. 


Manufacturers of Quality- Controlled Tubing 
and Extruded 4luminum Shapes 


® WOLVERINE TUBE 











PLANTS IN DETROIT, MICHIGAN, AND DECAEUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET. NEW YORK 16. NEW YORK 
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MECHANICAL 
TO 30 


HYDRAULIC 


METALWORKING 


PRESSES 








TONS mi Danly offers any press you 

j | ‘ ; need for bianking, drawing 
or any other secondary 
operation ... single, double 
or triple action. .. overdrive 
or underdrive . . . to suit 
your plant layout. Make 
your press line a Danly line 
and save costs at every 
stage of your stamping 
operation. 


EQUIPMENT 








Drawing 


COSTS LESS ON A DANLY PRESS 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, lilinois 














MUEAELTRI VEL HIE = ATOMIC ENERGY 
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PAINT BONDING PACKAGED ATOMIC POWER 


ow = : , ‘ : Fort Belvoir, Va., has been chosen as 
GRANODINE ® forms a zinc-iron phosphate-coating : ' 
; , ; aa the site for an experimental, fuil-scale 
Sond on sheet metal products—automobile bodies and but small nuclear power plant to be dk 
fenders, refrigerator cabinets, etc.—for a durable, lus- signed and built jointly by the Army 
trous paint finish Corps of Engineers and the Atomic En 
= - ( ergy Commission. The plant is the proto 
LITHOFORM ® makes paint stick to galvanized iron ' Sere ars ahi 
type of a “package” or transportabl 
and other zinc and cadmium surfaces power reactor which is being developed 
“ALODINE @, the new ACP protective coating chemical wor use at remote bases, eliminating the 
: need to transport bulky conventional fuels. 
for aluminum, anchors the paint finish and protects 2 
h Locating the Army package power 
the metal reactor at Government-owned Fort Bel- 
, . 7 voir will also provide a training facility 
’ 
RUST PROOFING ’ that can be used in the regular program 
“D “ of the Army Engineer School there 
PERMADINE @, a zinc phosphate coating chemical, T rae ” 
t ; The reactor, a “pressurized-water” type, 


forms on steel an oil-adsorptive coating which bonds will be built within the exclusion area of 


rust-inhibiting oils such as ““Granoleum the Engineer Research and Development 
rT ~ ; Laboratories and will be constructed witl 

THERMOIL-~GRANODINE ®, a Manganese-iron phosphate ' - 
. b provisions to eliminate any hazard to 


coating chemical, forms on steel a dense crystalline meoetey conmmnumitios 
coating which, when oiled or painted, inhibits corrosion The plant, with a capacity of approxi 
J mately 1,700 kilowatts of electricity, will 


PROTECTION FOR FRICTION SURFACES be built of componcats transportable by 


ey wv ian ’ p air. Succeeding plants for remote bases 
{ The oiled ““THERMOIL-GRANODINE coating on pistons, are expected to produce heat for space 
piston rings, cranks, camshafts and other rubbing parts, heating in addition to electricity. The 


allows safe break-in operation, eliminates metal-to- model wiil provide construction, opera- 
' i : 1aintenance data and will dem- 
metal contact, maintains lubrication and reduces the tion, and maintenance data and will dem 


‘ ‘ onstrate capabilities and limitations of 
danger of scuffing, scoring, galling, welding and tearing 


such a plant 


UNDERGROUND ATOMIC 
REACTOR 
“GRANODRAW @ forms on nickled surfaces a tightly- The nuclear reactor which will create 
bound adherent, zinc-iron phosphate coating which i heat and produce the steam for Duquesne 
facilitates cold forming and extrusion, improves draw- | Light Company’s atomic power plant in 


Shippingport, Pa., will be unlike any 
ing and lengthens die life apemapert, Fa, Wa Se ame ay 
electric utility steam plant ever built. Its 


designers call it “a long stride into the 
unknown.” 

DEOXIDINE @, the pioneer of the phosphoric acid- There wi:l be no tall chimneys and no 

smoke. No large building will house fur 

solvent type metal cleaners, removes rust and grease, : ; : 

: : naces and boilers and no great piles of 

destroys rust stimulators, and creates an etched inert cout welll tee found coer tr, ta fort. 


surface that bonds paint firmly “DEOXIDINE prepares casual observer will see no steam plant 


steel, aluminum, brass, copper and other metals properly at all. The steam-producing nuclear reac- 


( il ye 1 ‘reroun side a shell of 
for painting. tor will | inderground inside a she 


steel within walls of concrete 
Not only will it be unlike any other 
electric utility steam plant, it will be un- 
Pioneering Research and Development Since 1914 like any other power reactor ever built. 
e . , ‘ | The “core” of the reactor where the heat 
is produced will be made up of a geome- 
A M ER ICAN C H E eee A L PAIN T C OMPANY trical pattern of uranium fuel elements 
which will be fitted tightly together into 
CHEMICALS CHEMICALS a cylindrical shape. This core will be 


General Offices: Ambler, Penna. AC Pp contained inside a steel vessel more than 


PROCESSES PROCESSES twenty-five feet high—big enough to ac- 
commodate larger cores in the future 


Within this core will occur the split- 
ting or “fissioning” of uranium atoms—a 


Detroit, Michigan Niles, California Windsor, Ontario 
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“American industry... 
keeps our armed forces the 
finest equipped in the world...’ 


? 


“American industry is contributing immeasurably 
to the technological development and volume 
production of modern new weapons that make our 
armed forces the finest equipped in the world today. 


“In this age when our potential enemy has a 
tremendous mass of manpower it becomes increasingly 
important that the arsenal of the free world be filled 
with superior weapons and equipment. 


“Only in a democracy is it possible to have a free 
interchange of ideas and experience necessary 

for the attainment of a posture that will 
discourage aggression at the outset and defeat it 


if it should come.” 


Statement by Lieutenant General W. B. Palmer, 
Deputy Chief of Staff for Logistics, 
Department of the Army 


AMERICAN MACHINE & FOUNDRY COMPANY, 


eS New York, presents this message as a public 

I 1 service ... to promote greater understand- 
it] ing of the relationship between the Armed 
= Forces and American Industry. 


November-December 1954 





PRECISION PARTS TO 


PRODUCTS WEIGHING TONS= 
«+» A Range of Unusual Versatility 


FROM DRAWING BOARD 


TO FINISHED PRODUCT= 


.-. All Under One Roof 





Sheet Metal Cabinets 


In Daystrom’s 350,000 sq. ft. plant the very 
finest modern machinery and equipment 

has been acquired for the manufacture, assembly 
and test of these products. Daystrom’s research, 
development, engineering and manufacturing 
specialists have a collective experience that embraces 
electronics, nuclear instrumentation, computing 
and electro-mechanical devices. To supplement 
these creative skills Daystrom also has 

specialists in metallurgy and welding, as 

well as organic and plated finishes. 

Daystrom Instrument has earned 

its place in the expanding 

Daystrom Incorporated family. 


ARCHBALD 


PENNA 


Gun Fire Control Systems 
Ordnance Telescope Mounts 
Nuclear Instrumentation 
Precision Potentiometers 


Electrical Test Equipment 


Division of Daystrom, Incorporated 


Servo Amplifiers 
Electronic Chassis 
Gear Assemblies 


Instrumentation 


Gyros 
Radar 
Computers 
Radio 


Servo Controls 


WRITE TODAY FOR OUR FACILITIES REPORT 





Atomic Energy 





process which produces great energy in 
This heat will be trans- 
four boilerlike 


the form of heat 


ferred from the core to 


heat exchangers by means of water un 
der high pressure 


Four 18-inch-diameter pipes, made of 


stainless steel, will penetrate the wall of 


the core vessel. Through these pipes will 


be pumped purified water under a pres- 


sure of about 2,000 pounds per square 


inch. When this water passes through the 


red-hot uranium core it is heated to 


about 525 degrees Fahrenheit—but does 


not boil because it is under pressure 


From the core, the hot water is cir 


culated in four “primary loops” to the 


four heat exchangers inside of which it 


passes through a series of stainless-steel 


tubes. At the same time a second supply 


of water will be fed into each heat ex 


changer and flow upward over the outer 


surface of the hot tubes. Because this sec- 


ond supply of water is under a lower 


pressure, it turns to steam 
This steam, after being dried by pass- 
conventional steam 


ing through sepa- 


rators, then is piped into the steam tur 


bine located above ground in Duquesne 
Light Company's electric generating sta 
The 
in turn, drives the generator that will pro- 
60,000 kilowatts of 


tion steam rotates the turbine which, 


duce a minimum of 
electricity 
This 


closed im a 


entire primary plant will be en 
steel container to retain any 
radioactive materials which might escape 
as the result of an accident, however im- 
probable. The whole steam plant will be 


located in a concrete structure under 
ground 

\lthough this first central station type 
reactor is not expected to be economically 
competitive with conventional coal-burn 
ing plants, its designers have kept their 
eyes on costs in recognition that the goal 
economical 


ultimately is to produce an 


atomic power plant. 


RESEARCH REACTOR 


new high-flux reactor for funda- 


mental research and engineering studies 
will be constructed at the Oak Ridge Na 
tional Laboratory, Tenn. The reactor will 
cost an estimated $2,800,000 and will pro- 
vide ORNL and the Atomic Energy Com 
mission with much-needed irradiation test 
facilities for research and development on 
reactor fuels, materials, and components 
under actual conditions of modern re- 
actors 

The reactor will have a heterogeneous 
fuel. It 


moderator 


core with enriched uranium as 


will use ordinary water as a 
and coolant and will operate at a power 


level of five megawatts of heat. 
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ee | IMPORTANT PART OF AN EXPANDED BUILDING 
M R ACTIC AL SERVICE FOR AUTOMATION EQUIPMENT 


The Process Equipment Division of the W. F. & John Barnes 


3 Company now provides complete facilities for designing and 
fabricating standard or special conveyor units and systems. The 
: four units illustrated are typical of the hundreds of conveyor 


installations designed and built from standard components to 


meet the exact need of the particular job to be done. Every Barnes 
unit is a “tailor-made” system that is “practical-engineered” to 
ese increase work handling efficiency by eliminating the more 


hazardous and laborious manual operations. 










Here at Barnes, you'll find the varied engineering and creative 


now lesigned and skills, plus over 75 years of machine building background, to 
help you solve many troublesome production problems. And, 
® ® 
built to fit your needs 


because all planning, engineering, and manufacturing efforts are 
closely coordinated, you have available a complete “Automation 
Equipment Service” from one convenient source, 











Shown above is a conveyor now in use at a mid- 
west ordnance plant. Conveyor avtomaticaily 
receives billets from bank of seven cut-off machines. 
Shells are delivered at uniform intervals to the 
next machining station. 




















A leading aut tive fact: uses this Barnes Shown here is a wire-mesh type, voriable speed Here is o Barnes Conveyor in operation on on appliance 
Conveyor to carry cast iron chips away from mochine conveyor designed for carrying small work parts from production line. Metal cylinders ore moved by the 
tools. Chips are carried on a heavy drag-type conveyor- a machine. It is widely used for general work-handling conveyor through a washer to the next point of 
elevator and dropped in a tote box. and con be built to handle the required length and operction. 


width of the workpiece. 











ASK FOR AN ANALYSIS OF YOUR GET THIS 
WORK-HANDLING PROBLEMS NEW BROCHURE 














Find out how these unique creative and special- Write today for copy of 
ized resources can help you cut costs. Your Conveyor Units and Systems 
problem will be given expert and individual You'll find 27 solutions 
attention. to material handling problems 






W. F. & JOHN BARNES COMPANY Process Equipment Division 
308 SOUTH WATER STREET ° ROCKFORD, ILLINOIS 








HIS SILENT PARTNER 


In all functions the performance 

of magnetic cores is intimately related 
to survival of the jet fighter plane and 
its pilot. Magnetic Metals Company 
is supplying magnetic core units for all 
of the essential functions of our jet planes. 
For more information on Magnetic 
Metals products in such specialized 
applications, write for 

er ee BULLETIN 53H—“MICROCORES AND 
@S34\4 | CENTRICORES” 

medtd BULLETIN 531—“‘SELECTION OF MATERIAL 
_ fOR MAGNETIC AMPLIFIER CORES” 














MAGNETIC METALS Gomrpany 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 2ist STREET - CAMDEN 1, N. J. 
ILLUSTRATION COURTESY NORTH AMERICAN AVIATION 
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Many features which have been tested 
or are being used in other reactors are 
incorporated in the new reactor. The new 
reactor, however, will include many im 
provements and _ simplifications which 
make possible a higher performance at 
relatively low cost. 

The core of the reactor will be con 
tained in a series of aluminum tank sec- 
tions submerged in a pool of demineral- 

ed water twenty-eight feet deep. The 
control mechanism will be operated from 
below the reactor, permitting utilization 
of space on top for experimental purposes 


The facility will be housed in a metal- 
sided, mill-type building approximately 
one hundred feet on a side. Suitable aux- 
iliary facilities will be provided 

Access holes for irradiation purposes 
will be available on the top and three 
sides of the reactor core, with the fourtl 
side facing an open pool of water. Thus 
the versatility of swimming-pool-type r¢ 
actors is combined with those having 
fixed access holes. The shielding is pro- 
vided by the pool of water, plus the heavy 
concrete walls of the pool. 

Irradiation research will be facilitated 
by 6 horizontal beam holes 6 inches in 
diameter, 2 large horizontal holes 18 by 
24 inches, 3 vertical 6-inch square holes, 
and several smaller diagonal holes. As 
semblies about five feet square also can 


be installed 


STUDY APPROVED 


\ proposal by the Vitro Corporation 


of America to study chemical and metal 


lurgical processing problems associated 
with nuclear power systems has been 
approved by the Atomic Energy Commis 
sion. The company-financed study is the 
first to be undertaken in the chemical and 
metallurgical field under the AEC’s In 
dustrial Participation Program for de 
velopment of competitive nuclear power 
\ total of fourteen independent studies 
are now authorized under this program 

The investigations to be carried out by 
the Vitro Engineering Division will in 
clude preparation of fuel, removal of 
fission-product poisons primiry separa 
tion of material discharged from the re 
wctor, recovery and reworking of unspent 
fuel, recovery and decontamination of fis 
sionable material produced in reactors 
and radioactive-waste disposal 

The company will survey available in 
dustrial power studies and the AEC’s 
reactor development program to deter 
mine trends in processing requirements 
the most probable lines of development 
and the most promising techniques. From 
its studies it will select one or more proc- 
essing concepts for engineering analysis 
and preliminary design studies and make 
an estimate of processing costs as related 


to the over-all nuclear power economics 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 


Levin H. Campbell, Jr., Automotive Safety Foundation, Washington, D.C. 


Vice-Presidents 


Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Shefheld Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
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John Ross Delafield, Delafield, Marsh and Hope, New York, N.Y. 
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Leo A. Codd, Washington, D.C. 
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Deputy Chief of Staff for Logistics 
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U.S. Army 


New Leaders of the Army’s Logistics ‘Team 





Army Supply Management 


Teamwork for Greater Efficiency and Economy 


ROWTH,” Elihu Root, re- 
nowned statesman and Sec- 
retary of War, 1899-1904, 
liked to say, “is the law of life, and the 
perennial problem is how to hold fast 
to what is good and essential and, at 
the same time, substitute new growth 


66 


for dead matter.” 

There are certain unchanging con- 
stants that, in the nature of things, are of 
primary importance in the conduct and 
management of any organization. There 
will never be a moratorium on efh- 
ciency, effectiveness, and economy. 

These concepts are just as valid to- 
day, in our fast-moving atomic age, 
as they were in the days of the Pha- 
raohs. Regardless of the ebb and flow 
of political and economic trends and 
tides, the basic verities of leadership 
and management remain as fixed and 
permanent as the stars. 

But it is of vital importance to 
go forward, preserving what is good 
and getting rid of obsolescence, inef- 
ficiency, waste, and red tape. 


ILITARY 
seem to be a threadbare subject. 
The Army always seems to be going 
through some sort of restructuring or 
administrative upheaval. Yet Elihu Root 
warned us that if reorganization did 


reorganization would 


not take place periodically, in terms of 
new needs and responsibilities, there 
really would be serious cause for alarm. 

We should not raii against growth 
and change—the law governing all hu- 
man institutions. Rather our proper con- 
cern should be about the direction and 
significance of the change that is tak- 
ing place before our eyes. Approached 
in this spirit, we can scan the Secre- 
tary of the Army’s Plan for Organiza- 
tion with understanding, interest, and 


zest. 


November-December 1954 
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With the appointments of As- 
sistant Secretary Higgins and 
General Palmer, the new organ- 
ization for Army supply man- 
agement has gone into effect. 

Many of the features of the 
new alignment of duties and 
responsibilities are the result 
of recommendations, after pro- 
longed study, by a group of ci- 
vilian experts under the chair- 
manship of Paul L. Davies, 
president of the Food Machinery 
and Chemical Corporation, San 
Jose, Calif. 

The recommendations of the 
group, in so far as they relate 
to military supply management, 
were published in the March- 
April 1954 issue of ORDNANCE 
(p. 769). 

An article on the new organ- 
ization in its broader aspects by 
Hon. John Slezak, Under Secre- 
tary of the Army, was published 
in the September-October 1954 
issue (p. 202). 

The deep concern of all sup- 
porters of industrial prepared- 
ness for the success of the new 
alignment is evidenced by the 
action of the Executive Com- 
mittee of the American Ord- 
nance Association which, at a 
meeting on March 4, 1954, en- 
dorsed the recommendations of 
the Davies Committee. 











The civilian-military team, particu- 
larly in the field of logistics, is not new 
in practice but only in emphasis. 

Frank H. Higgins, Assistant Secre- 
tary of the Army for Logistics, Re- 
search, and Development, is an experi- 
enced representative of industry whose 
notable career spans more than four 
decades in positions of increasing im- 
portance and responsibility. During 
World War II he served with distinc- 


tion on the staff of the Chief of Ord- 


nance and later as Special Assistant to 
Under Secretary of War Patterson. 
Lieut. Gen. Williston B. Palmer, Dep- 
uty Chief of Staff for Logistics, was 
Commanding General of VII Corps ar 
tillery in the Normandy invasion. In 
the postwar era he was Director of 
Logistics for the European Command 
and Vice Chief of Staff of the European 


Command, In the Korean war he com- 
manded the X Corps. The Higgins- 
Palmer team has all the elements of in- 
dustrial-military coéperation. 

These men are worthy heirs of a 
splendid tradition that dates back to 
Elihu Root, father of the modern U. S. 
military organization. Richard W. Leo- 
pold’s recent monograph, “Elihu Root 
and the Conservative Tradition,” re- 
counts in some detail the reorganization 
of the Army and the establishment of 
the General Staff at the turn of the 
century. 


E would like to quote just one 
key paragraph because of its great 
timeliness: 

“Root sought to strike a proper bal- 
ance between the conflicting needs of 
combat and administration. After prod- 
ding Congress for two years, he re- 
ceived in February 1901 the authority 
to substitute temporary tor permanent 
detail. Appointment to staff positions in 
Washington was henceforth to be made 
from line officers for a period of four 
to five years, after which the incumbent 
must return to the troops for at least 
twelve months. 

“To insure that the men thus assigned 
would be properly qualified for su 
pervisory tasks, Root urged that all such 
appointments be decided on the basis 
of work completed at special service 
schools or at the new War College.” 

The essence of success of the new 
organization will be the degree of power 
delegated to the Technical Services. But 
the greatest element of all will be 
trained technical officers who know 
their jobs by reason of constant atten 
tion to their technical duties. Once that 
element is assured, the technical and 
tactical needs of the Army will be in 


balance. 
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Our Navy 1955-1975 


Current vessels are beng converted and new ships and weapons 


are beng hbult to assure our command of the sea and to enable 


our naval forces to mect the responsibilities of the atomic age 


HE American public, in its un 

derstandable anxiety about na 

tional defenses against the atomic 
and other post-1945 weapons, may have 
forgotten that against either new or 
old weapons it will be necessary for the 
Navy to engage in a great deal of con 
struction, with a view to large-scale 
launchings in 1958 and for a number 
of years thereafter. 

That fact has not slipped the Navy's 
mind, certainly, and something of what 
naval planners have been developing as 
a construction program was hinted this 
fall by ranking officials both of that 
service and of the Defense Department. 

The program is directed primarily, 
of course, toward vessels and equip 
ment for coping, offensively or defen 
sively, with the conditions brought 
about by epochal inventions and im 
provements of the last decade and in- 
dicated for the next, but it is gratifying 
to see how smooth has been the evolu 
tionary progress to date toward the 
coming objective. 

The progress results from a prompt 
recognition, after the Bikini tests of 
1946, of the facts there disclosed with 
regard to what we ourselves could do 
with the new weapon and with vari- 
ants of it already projected and what 
must be rapidly done to counter such a 


weapon in enemy hands. 


HESE factors applied to tactical 
doctrines, fleet dispositions, com 
munications, supply at sea, shore bases, 
and, of course, to weapons planning, 
aircraft design, new-ship design, and 
(existing vessels being valuable and 


time an indispensable commodity) to 
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design for essential conversions of ex- 
isting hulls to new forms. 

The problems faced must be recog- 
nized as greater, spatially, than the 
Navy World 


War | confronted us with one mighty 


ever before has faced. 
foe in, for the most part, one ocean, 
World War II with two foes in two 
oceans. But who can say what seas are 
not involved in our present planning? 
For, beyond taking care of itself, the 
United States is fully committed in 
writing “to defend 694,000,000 

people and 21,500,000 square 

miles of land in 39 nations on 

6 continents and across 3 
oceans,” to quote from a con- 
gressional summary. 

“In addition, we have mutual-secu- 
rity and mutual-defense-assistance 
agreements with twenty-five other na- 
tions. . . No mention is made here of 
the unknown obligations under the 
charter of the United Nations.” 

The combined effect of these inter 
national requirements, plus the post 
1945 inventions and improvements, has 
been to require of the Navy many al- 
terations in thinking as well as in ma- 


terial. The result, not fully recognized 
outside the Navy, has been a program 
pursued aggressively since 1948 by 
which time the lessons of Bikini, plus 
the observation of certain overseas 
trends, could form the basis for some 
extremely bold planning. 

In 1950, under influence of the Ko 
rean war, it became possible to get 
some of the most urgent planning 
translated into appropriations, but in 
the main the new-ship program has 
been proceeding at a pace suited to the 
national mood for economy. 

Thus the current budget estimate in- 
dicates that ship construction in the 
present fiscal year will be kept at $g00,- 
000,000, compared with $1,.100,000,000 
in the 1954 fiscal year and $1,200,000,- 
000 1N 1953. 

A marked change lies ahead, due 
not alone to the demands of new 
weapons and their compelling effect 
on ship design but also to the some 
times forgotten fact that the best ship’s 

useful life is limited. We have 
come to think of a destroyer’s 
life as being fifteen years, a 
Now the 


great bulk of the present fleet, 


carrier's as twenty. 
whether at sea or in mothballs, 

came off the ways in 1943 and 1944. 
This means that destroyers on which 
we properly place our full reliance 
right now will begin obsolescing in 
1958, and that, by the ordinary tests of 
time rather than of epochal new weap- 
ons, most of the existing fleet will have 
gravely deteriorated during the five 
years thereafter. Even if the atom were 
still inviolate we would need to start 


some large shipbuilding programs soon. 
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But the cracking of the atom and 
the utilization of atomic-fission by 
many nations, plus the astonishing ad- 
vances in propulsion arts and electron- 
ics, add markedly to the need and at 
the same time dictate the manner in 
4 which the need is to be satisfied. 

The broad necessity was stated pub- 
licly by Adm. Robert B. Carney, Chief 
of Naval Operations, a few weeks ago 
in his reminder that our existing sub- 
marines (whose relative impor- 
tance is growing enormously) 
are too largely of World War II 
design and construction, as are 
destroyers and escorts. ~ 
assistant for operational readiness, Vice 
Adm. Robert P. Briscoe, was quoted 
program of 
total 


as outlining a 10-year 


construction whose cost would 
$28,000,000,000. 

More guardedly, as no doubt be- 
comes an Assistant Secretary of De- 
fense for Fiscal Affairs, W. J. McNeil 
remarked in mid-September in a care- 
fully considered discussion of future 
budgets: “We may expect a gradual 
increase in the years to come in or- 
der to cover the block obsolescence of 
the fleet, largely built during World 
' War II.” 

In this same speech Mr. McNeil dis- 
cussed the probable costs in two other 
areas. “Guided missiles (which in the 


current fiscal year will for the first 
time pass the $s00,000,000 mark)... 
will continue to be one of the growing 
areas of hard-goods procurement in 
the future.” And “the ratio of expen 
ditures for electronics will increase in 
the years to come.” He made fleeting 
but significant reference to the future 
of atomic-energy devices in all calcula 


tions. 


S to ship and aircraft construction 

alone, it is perhaps unnecessary to 
point out the gravity of the Navy's 
needs. They are relative, as are all ar 
mament needs, being affected vitally by 
the armament posture of other nations 
—particularly Russia. With respect to 


had 


much the paradoxical yet enormous 


e naval construction Russia has 


advantage which Nazi Germany pos 
sessed in the early ‘thirties of having 
almost no old equipment. There is 
that is, which Russians 


none, upon 
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At about the same time his 


Russia, determined to attain sea 


power, could start practically from 


scratch (as Hitler did in ground and 
Ver- 


sailles demobilization) and in similar 


air and sea resources after the 


manner has been able to build wholly 
for a new war. To this day we do not 
know how great have been the con- 
tributions of the “captive” German sci 
entists and technologists, but it would 
be foolish to doubt that in elec 
tronics, in engine design, and 
in armaments, nuclear and non- 
alike, 


guidance of Russian endeavor 


nuclear the Germans’ 


has been extremely valuable. 

When we think of what German sci 
ence and technology did to implement 
the ferocious Hitler’s aggressive de 
signs, it should make us aware that 
Russian aggressiveness, similarly as 
sisted to an unknown extent since 1945, 
has large potency today. 

The United States Navy's problems, 
therefore, include the job of overcom 
ing any complacency which the Na 
tion may feel, based upon the grandeur 
of the Navy’s record in World War II 
and its the 


excellent performance of 


less exacting missions given it since 
-945- 

Admiral Carney has issued his own 
warnings against complacency with the 
that 


we had for it in 


blunt assurance such reasons as 


longer 


1945 are no 


valid; rather that now “the 
United States must address it- 
self to developing and main- 
taining a secure edge in the 
maritime field.” 

Praising the pioneering 
atomic-powered submarine NavrtILvs, 


he remarks, that “many more Nautili 


must be added” —and more, for mighty 
as these swift and tireless newcomers 
promise to be, they will not perform all 
naval missions. Great emphasis is prop- 
erly being given to our underseas-war 
fare resources, both in offensive and de 
fensive measures, but not to the neglect 
of surface and above-surface require 
ments. 

A word on this point is called for. 
Russia’s sudden acquisition, under the 
1945 surrender terms, of a third of 
Germany’s finest seagoing submarines 
(plus the building yards and labora 


tories on the Baltic, plus their person- 





may base a false reliance for security. 








nel, plus the designs for further im- 





provements) focused world attention 






on the great addition to Russia's high- 





seas strength. 






That strength obviously has been 






markedly increased since then and, in 






Moscow's inscrutable way of conceal- 






ing certain resources while flaunting 






others, the evidence of naval prowess 






has been plentifully and purposely sup- 





plied. Thus, the new cruiser SverpLov 






was sent to the international naval pa- 






rade incidental to the coronation of 


Queen Elizabeth II and was exhibited 





with justifiable pride in a fine ship im- 





pressively handled. 





Thus, too, this past year a Soviet 






task force was conspicuously sent into 





Swedish waters for international in 






spection. Thus, too, at the Moscow air 






show foreign military attachés among 






others were given ample opportunity 






to witness some extremely efficient new 






jets and some impressive skill in mass 





maneuver. 







I USSIA’S arms, it must be remem 
totally related to 


(like 


peac ectume 


bered, are not 






their use in war: they Hitler's 






prior to 1939) are also a 






manifestation of Russian might, ex 





tremely useful for propaganda. 






But the naval aspects of all this force 






themselves to attention as helping to 





suggest a significant departure trom 






Russian naval tradition. For decades 





( assisted no doubt by the dis 





aster to two Russian battle fleets 






during the Russo-Japanese wat 





of a half century ago) Russian 





naval power has been built up 






largely tor coastal defense. Rus 





sian submarines were of the short-range 





coastal type and surface vessels gener 





ally the same. 
We now 


cruisers and supporting vessels and in 






observe in Russia's new 





her deep-sea submarines naval elements 





designed as oceanic commerce raiders, 





and possibly more. It would be foolish 





to miss the significance of this, as it 





must affect our own planning. 





But it would be equally foolish to 





tocus our attention only on these cir 






cumstances, and there is real danger 






that a part of American thinking has 





become obsessed with the submarine 






peril (which is real enough) to the ex 






clusion of other circumstances which 
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are just as real. There is special peril in 
the view (1) that our function is to 
match Russia type for type and ship 
for ship, and (2) that, because Russia 
is not engaged in any aircraft-carrier 
construction which meets the eye, we 
can afford to hold down in that area. 
Both conclusions are unwarranted. 

As our naval planners see it, our 
aim should be to keep our whole navy 
modern in all areas and to assure its 
adequacy in relation to all other parts 
of our national defense and to our in- 
ternational obligations. Russia’s stra- 
tegic naval problem is not at all iden- 
tical with ours, and the bearing of this 
fact on the carrier issue is clear. 


OR Russian territory, allies and 

satellites included, is contiguous, and 
her additions to territory, whether for 
direct command or indirect control, are 
likely to remain contiguous. This as- 
sures land communication and helps to 
determine her naval policy. 

Our own geography is a very differ- 
ent thing. It is conceivable that con- 
tinental United States might be iso- 
lated, in which case it would be essen- 
tial to effect a quick breakout. 

Lacking isolation, it still would be 
essential, as it is today, to maintain 
continuous overseas contacts with de- 
pendencies and allies and to project 
new forces and supplies overseas in 
numerous streams in numerous direc- 
tions. We must unfailingly control the 
seas for our own use and deny their 
use to an enemy. This is a standard 
mission of the Navy, superbly per- 
formed in history, for which it must 
remain superbly equipped. 

As of today, relative to any known 
barrier, it is so equipped, but it must 
so continue, which means that it must 
continuously be renewing itself in bet- 
ter form. With a rational economy it 
cannot build all it needs wholly new; 
rather, it can and must modify with 
new installations the active fleet to per- 
mit certain ships in rotation a year or 
two in shipyard without thereby too 
severely lessening the fleet’s constantly 
available resources at sea. A very large 


part of our current naval construction 
is of this conversion character. A great 
deal that is to come will be also, and 


properly. 
But there are requirements which 


are not met by conversion. This need 
hardly be said with regard to aircraft. 
Nor can it be said with regard to 
atomic propulsion where the engine 
itself is vastly different from the con- 
ventional engine and where the fuel- 
storage requirements are so much less. 

The fact that, externally, both Nav- 
Titus and Sea WoxF may have looked, 
to the Groton shipyard visitor, much 
like our standard subs is not surpris- 
ing—some of our early automo- 
biles looked very much like the 
horse-drawn carriages they were 
to replace, dashboard and all. 

But the A-subs’ contents are 
so different that the Navy 
wasted no time in converting old hulls 
to the new innards. Instead it prepared 
a complete new hull design to the 
known requirements of each of these 
pioneering atomic engines with the cer- 
tainty that from our initial experiment 
and from current invention we will ac- 
quire a knowledge—preferably far 
ahead of other nations —which will call 
for some further radical changes in 
hull construction. 

When we remember that along with 
atomic propulsion the Navy has been 
developing some startling ideas about 
guided missiles (which will in some 
measure be entrusted to the underseas 
fleet) we can surmise that the shape 
of things to come will be a lot differ- 
ent from that of the things about us. 
Many of the conversions now under 
way must themselves be recognized as 
semiexperimental. The Navy is under- 
taking, as usual, to employ still-useful 
hulls while thinking of present con- 
versions as a staging point toward 
something conspicuously better in a 
few years to come. 

A notable example is the conversion 





“The doctrine for defense 
against the new weapons is 
well advanced and under con- 
stant review. Also it is in con- 
tinuous application, thanks to 
the Navy's operational-readi- 
ness inspection (at least once 
a year for every active ship) 
by which there is a standard 
operating procedure for avoid- 
ance of damage, maneuver of 
ship, cleansing after exposure 
to radioactivity, and protec- 
tion of personnel.” 





of existing types into guided-missile 
ships, now well under way. It follows 
the parallel development of guided mis- 
siles and plans for their employment in 
action, whereby new types, one by one, 
have been tried out on the test-worn 
Norton Sounp with launching devices 
developed to suit each new type. Lat- 
terly, the old battleship Mississipp1, used 
during the war for testing new anti- 
aircraft weapons, has been engaged in 
testing both the powerful new 
missiles and the techniques of 
launching them. 

From all this experience has 
been acquired enough knowl- 
edge to permit the well-consid- 

ered redesign to which the heavy cruis- 
ers Boston and CANBERRA now are 
being converted on a speed-up basis 
which seems likely to bring both out 
of the yards some two months ahead of 
schedule—Boston perhaps by next 
June and CansBerra some four months 
later. They will be the Navy pioneers 
in the new CAG class. 


URING all this experimentation 
with large surface vessels as guided- 
missile units the Navy has been push- 
ing with equal vigor its plan for launch- 
ing these missiles from submarines as 
well; there is material advantage in a 
stealthy underwater approach to a sur- 
facing point at which an enemy instal- 
lation hundreds of miles away is vul- 
nerable. 
Three World War II Car- 
BONERO, Tunny, and Cusk, have been 


subs, 


converted to that purpose and for well 
over a year have been employed in 
tests, both with the missile Loon (now 
obsolete) and the much more useful 
missile Regulus. At the moment there 
is another such submarine under con- 
struction at Mare Island—which gave 
special point to Admiral Carney’s re- 
marks on submarines at the recent 
Mare Island centenary. 

Altogether the present year’s au- 
thorizations were for the conversion of 
thirteen existing ships, other than the 
SSG (submarine, guided-missile) just 
re‘erred to. Every one of them has a 
recognizable bearing on needs in the 
“new-weapons warfare.” 

One is a destroyer-escort, six are 
radar-picket destroyer escorts, four are 
radar-pickets (presumably for more or 
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less fixed positions) into which some 
Liberty hulls are being converted, one 
is a CVA attack-carrier, and one is an 
assault helicopter transport (CVHA) 
of which more will be said in a mo- 
ment. Some of the conversions repre- 
sent a fairly stable end product; others 
are distinctly steps only toward a final 
type. 

Indeed much the same thing can be 

said of the twenty-seven new ships in 
the current year’s program. Of these, 
six are destroyers (two at Bethlehem’s 
Quincy yards, four at New York Ship- 
building’s Camden yards) two are 
atomic subs (General Dynamics and 
Portsmouth) one a standard-propulsion 
sub (Portsmouth), and two are utility 
landing craft of a new design on which 
discussion is reserved (Bethlehem’s 
Staten Island yards). 
Naval Yard is 
the first of seven big landing ships 
(tank). Beyond these are listed four 
new destroyer escorts, two landing-ships 
(dock type), and three mine sweepers, 
marking a considerable development. 

The vital character of some of the 


Boston building 


conversions is indicated by the installa- 
; re 
a change which will 3 


permitting recovery of one flight of its 


tion of the canted deck 
on the existing fleet 


carriers, one by one— 


greatly improve each 


carrier's efficiency by 


planes at the same time that another 
flight is being launched while improv- 
ing the landing safety factor as well. 

As to the guided-missile program it- 
self, the Navy, like the Army and Air 
Force, is appropriately reticent. Purely 
test vehicles (like Viking, which set 
the mark for single-stage rockets with 
158 miles’ altitude and a top speed of 
4,300 miles an hour) continue to do 
their work. 

The Navy’s aircraft development nec- 
essarily would call for separate and ex- 
tended discussion. 

The present article aims only at a 
reassuring look at what the Navy is 
doing and has been doing at increased 
pace these past six years to prepare for 
the give and take of a new-weapons 
war without losing any of its com- 
petence for the handling of such “con- 
ventional” needs as have been disclosed 


lately in the Far East. 
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A CLEVELAND-class cruiser fires its 5-inch guns during battle practice (Navy photo). 


dual has led to a 


This 
steady conversion plan affecting scores 
of ships whose useful life has thereby 
been extended another ten 
more. It has led to new designs, some 
radical, for the creation of ship types 


as new as the weapons they are to em- 


program 


years or 


ploy or oppose—and these will come 
into being as the Congress approves 
recommendations such as Admiral 
Briscoe has bluntly suggested. 

It has led to new tactical doctrines 
and radically new fleet dispositions at 
sea. It has led most dramatically to 
new ideas in amphibious warfare as 
radical as the new ideas in purely land 
warfare which the Army now is en- 
gaged in implementing. 

The best illustration of this last is 
perhaps the new type of vessel men 
tioned a moment ago, the CVHA, or 
assault helicopter transport. The new 
weapons which the enemy must be ex 
pected to have undoubtedly make im- 
possible such amphibious inshore op- 
erations as the Marines conducted tri 
umphantly in World War II 


sault craft racing toward the beaches. 


with as 


Yet the need for a great many troops 
and a great deal of equipment on an 
unorganized beach, and in a great 
hurry, is unaltered, The much-improved 
helicopter appears to provide one of 
the answers, and the Marines have 
quickly adapted their landing tactics 
to new needs and new facilities, such 
as the squad helicopter and now the as 
sault transport for carrying a squadron 


of these new instruments of amphibi- 


ous warfare. 





The doctrine for defense against the 


new weapons is well advanced and 


under constant review. Also it is in 
continuous application, thanks to the 
Navy’s operational-readiness inspection 
(at least once a year for every active 
ship) by which there is a standard op 
erating procedure for avoidance of 
damage, for maneuver of the ship, for 
swift cleansing after exposure to radio 


maximum prote ction 


activity, and for 
of personnel. Ships and special equip 
ment are designed with all these things 


in mind. 


HE new weapons themselves are in 

stalled as soon as possible. It is no 
secret that the Navy and Marine air 
craft have atomic capability, and it is a 
reasonable assumption that, just as the 
Army artillery with its new 280-mm. 
gun can use the atomic shell, the Navy's 
big guns have like capability. 

There may be a temptation, in the 
light of this, to feel pretty complacent. 
That’s just what Admiral Carney warns 
against, and the terms of our require 
ments fully support his warning of a 
year ago that the Navy which first con 
verts to atomic propulsion may hold 
the key to supremacy. A new ship ot 
any size calls for three to four years of 
construction work, and it is most un 


likely 


with a 2 


that an enemy will provide us 


to 4-year advance statement 
of intentions. 
Obsolescence factors considered. we 


can look forward to some large and 


serious planning in the naval program 


to be laid before the new Congress. 
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The Army Moves Ahead 


A progressive and alert research and development program ts now 


providing our fighting men with new and improved weapons which 


will imsure su perrority against enemies with greater manpower 


HE 


free world faces formidable and 


military strength of the 

growing Communist armies, na- 
vies, and air forces, with modern ma- 
terials and techniques, deployed in 
a threatening posture around the en- 
tire periphery of the Iron Curtain. 
Soviet military forces today are capa- 
ble of meeting the forces of the free 
world on equal terms. They have con- 
ventional weapons comparable to ours. 
They have atomic weapons, and we 
have reason to believe that they are 
experimenting with thermonuclear de- 
vices years in advance of a schedule we 
had predicted. 

In only one factor do we, the Ameri- 
can people, have an advantage today. 
That is in industrial and technical po- 
tential. And even in this area the gap 
between the free and the slave world 
is narrowing rapidly. It is therefore 
incumbent upon us—you and me and 
all other thinking Americans—to in- 
sure our preparedness by maintaining 
our industrial potential at its highest 
possible level. 

The value of preparedness, like tor- 
nado insurance, is not appre 
ciated on peaceful days. How- 
ever, we must not be deceived 
by today’s apparent quiet, fol- 
lowing twenty years of shooting 
wars. In the cold light of to- 
day’s world conditions, consid- 
ering the changelcss course and the 
warped philosophy of Communist dox 
trine, these are not peaceful days, and 
our preparedness—our insurance—must 
be adequate today and planned for an 
indefinite time in the future. 

We Americans are not a militaristic 
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people. We want peace, but we are 
faced with lean alternatives. Wars are 
caused by nations which want peace at 
their own price. The free world cannot 
afford to pay the Soviet price, which 
is further encroachment upon the ter- 
ritories and the rights of free people. 
We must be prepared to deter or ar- 
rest that encroachment. And since we 
are overshadowed numerically by the 
hordes behind the Iron Curtain, our 
strength lies in our ingenuity and our 
material wealth. 

And that is where you and I and the 
program 


and development 


research 
come into the picture. 


The over-all objective of this 


pro- 
gram is to insure our maintain- 
ing a lead in technical superior- 
ity over our potential enemies, 
thereby negating his superiority 
in numbers. Geared to the fu- 
ture as it is, it has two broad 
features: 

t. To provide field-preven, on-the- 
shelf hardware which can be placed 
into production immediately; 

2. To provide weapons and equip- 
ment which will assure qualitative su- 
periority on the battlefields of five, ten, 


or twenty years hence. 


As the new weapons and equipment 
become available, the organization of 
the combat forces is constantly being 
adjusted to exploit their capabilities. 
Conversely, as new tactics and concepts 
of employment are visualized, new 
weapons and better equipment must 
be developed to give our forces techni- 
cal superiority over the opposing camp. 

Our research and development pro- 
gram must be active, alert, flexible, 
and operated in an open-minded at- 
mosphere. In this program there is 
neither room nor patience for a man 
so reactionary that he believes nothing 
should be done for the first time. 

The theme of research and develop- 
ment follows four factors basic to the 
operation of an army: 

1. The prime factor of gathering in- 
telligence of the enemy and the com- 
munication of that intelligence. 

2. The factor of engaging the enemy 
with superior firepower. 

3. The factor of mobility in opera- 
tions and flexibility of employment of 
forces. 

4. The factor of sustained operation. 


la 


ET us examine those factors in re 

tion to our goals and accomplish 
ments in research and development. In 
that way we can judge our progress 
and evaluate ovr achievements. 

First is the new pattern in intelli- 
gerce collection and transmission, 

The new, far-ranging, and devastat- 
ing weapons you are reading about are 
changing old tactical concepts. For in- 
stance, the existence of the atomic and 
forces a com- 


thermonuclear bombs 


mander to spread his troops over twice 
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the area they formerly covered, with ac- 
companying communication problems. 

Since the enemy also is dispersed, the 
intelligence-<collection problem is fur- 
ther 
locating intelligence. But I am happy 


aggravated—particularly target- 
to report that great strides are being 
made in this area—developments at 
which the soldier of World War II 
would have scoffed. He would have 


said they were pipe dreams. 


OST of you have more than a nod- 

ding acquaintance with the sights 
and sounds of a battlefield. You know 
that every noise and every movement 
when evaluated adds something to the 
intelligence a commander needs to de- 
fine enemy capabilities. 

But why should we rely on mere 
men to collect this information when 
we can have mechanical and electronic 
devices with infinitely more sensitivity 
than those men? Why, in tomorrow’s 
widespread battlefield, should we not 
distribute these instruments across the 
widened front to give the commander 
complete and instantaneous _intelli- 
gence in any kind of weather? 

And that is exactly what a group of 
devoted researchers I visited yesterday 
at the University of Michigan is work- 
ing on. Project Michigan is a concerted 
effort to apply the miracles of modern 
science and industry to the problems 


field commander. Radar, televi- 


of a 





November-December 1954 


sion, battlefield illumination, infrared, 
seismic, and accoustical devices trans- 
ported in aircraft, balloons, remotely 
controlled vehicles, guided missiles, or 
carried in the 
give the commander in the field an 


hands of troops, can 
all-weather surveillance of the battle- 
ground and rear areas. 

As an example of what electronics 
has done, let me remind you of a new 
use of television by the Army. At Fort 
Eustis, Va., recently, from my location 
ar 


in a simulated command post 


several miles away | actually 


watched the conduct of a logis- | 


tical beach operation televised 


from the air. On the television 


. a 
screen I saw all details of the ta 


continuing operation and the com- 
mander’s control of the situation at all 
times. 

You read in the news lately about 
another use of television in a tactical 
operation at Fort Meade, Md. Through 
a battery of TV receivers in a small 
command post, a battalion commander 
received instantaneous information 
transmitted from TV cameras in the 
heli- 


copters near the action. He even inter- 


hands of observers and aboard 
rogated a “captured enemy soldier” 
and examined captured documents by 
TV. And he always knew what part of 
his plan was going well, what part 
badly. It was eye-opening and encour- 
aging, that demonstration. Think of 


The new 280-mm. long-range cannon is completely mobile and can fire either conventional or atomic shells (Army photo). 





the future possibilities—the potential! 

This demonstration showed what re- 
search and industrial genius can do tor 
a man in the field. The commander, 
when he has the developments which 
I know will come out of Project Michi- 
gan and be added to the equipment 
being developed elsewhere, will truly 
be king of all he surveys. 

In the second area of concern to re- 
search and development—fhrepower to 
engage and destroy the enemy once 

he is located on the ground, 
. c at sea, or in the air—we also 
have surged ahead. The devel 
field is 






opment effort in this 
divided into two general cate 
«<a §=OTICs: the improvement of con 
ventional weapons and the creation of 
new and revolutionary arms which will 


differential 


overcome the manpower 


between us and our enemies. 


H ERE 
we 


possible by your codperation, efforts, 


is a sampling of the progress 


are making—progress made 


and contributions. 

One weapon developed recently is 
the new 280-mm. gun now in the 
hands of troops here and overseas. This 
mammoth cannon is completely mobile 
and can fire either conventional or 
atomic shells deep into enemy terri- 
tory. Then there are the new tanks: 
the production model light tank is es- 


sentially an improved model of the 





hs eee 









M41 Walker Bulldog, and we think 
it’s the best of its class. 

The M48 Patton tank is the finest 
medium-gun tank in the world, and 
with its new techniques in fire con- 
trol and improvement in automotive 
engineering it is an item to bring re- 
spect from friends and fear from ene- 
mies. And a second cousin to the tank 
is the new Msg armored personnel car- 
rier which can rapidly transport infan- 
try elements into battle areas with pro- 
tection heretofore not afforded. 


 oeigged we are experimenting with 

new small arms. In the past our 
troops have had small arms which re- 
quired three different types of ammuni- 
tion for six different weapons. Now we 
are aiming toward one general-purpose 
machine gun and one lightweight rifle, 
together with lighter, less bulky cali- 
ber .30 ammunition. These improve- 
ments will lighten the soldier’s burden 
and simplify logistic support. 

Along with efforts to improve con- 
ventional weapons, our sights are set 
on more radical changes in tomorrow’s 
warfare. In the forefront of these re- 
cent developments stand the Nike, the 
Nation’s first combat-ready surface-to- 
air guided missile, and the Corporal, 
our surface-to-surface guided missile. 
They are effective, true guided missiles, 
and we are proud of them—proud, but 
not smug. We are continuing to im- 
prove them and to develop even better 
guided missiles. 

A little brother to these guided mis- 
siles is Honest John. It is a free-flight 
rocket which provides the ground com- 
mander with a close-support atomic or 
conventional-warhead weapon of ex- 
treme flexibility and high mobility. 
Since it is launched from a self-pro- 
pelled carrier, it can go into position, 
blast off a series of rounds, and get 
away from the area before counterfire 
can be brought to bear. Tests in Op- 
eration Flashburn have justified our 
high hopes for Honest John. 

These weavons are a sampling of ac- 
complishments designed to satisfy that 
second precept in the conduct of suc- 
cessful warfare: destruction of the 
enemy by firepower. 

The third precept, you will recall, is 
mobility. 

In mobility, thanks to the ingenuity 
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The Frank A. Scott Gold 
Medal for distinguished serv- 
ice in the field of industrial 
preparedness was presented to 
Secretary Roderick at a meet- 
ing of the Western Michigan 
Chapter, American Ordnance 
Association at Kalamazoo, 
Mich., on September 10, 1954. 
An account of the meeting is 
published in the Association 
Affairs section of this issue. 

The Scott Gold Medal is 
named for the late Frank A. 
Scott of Cleveland, Ohio, first 
chairman of the General Mu- 
nitions Board, 1917, and first 
chairman of the War Indus- 
tries Board in that year. Colo- 
nel Scott was one of the found- 
ers of the Ordnance Associa- 
tion and served continuously 
as a director until his death in 
1949. 

A renowned student of 
military history, both from the 
tactical as well as industrial 
viewpoints, he was a frequent 
lecturer before the Industrial 
College of the Armed Forces 
and the Army War College. 

The Scott Gold Medal me- 
morializes the outstanding 
work of this great leader of 
industry whose talents and in- 
fluence were devoted through- 
out his entire lifetime to the 
ideals for which the Ordnance 
Association stands. 











and enterprise of industry in this area, 
we hold an imposing lead over our 
potential enemy. Our wheels and treads 
make us the most mobile army in the 
field today. But we must be alert to 
increase that mobility to meet the chal- 
lenge of dispersed warfare and unusual 
battlegrounds, For that reason our re- 
search and development program is on 
its toes to exploit every conceivable 
mode of transportation, whether it 
move on wheels, tracks, treads, floats, 
wings, or combinations thereof. 

We are not bound by conventional 
thinking .n concepts of transportation 
modes. The wheel, I admit, 1s a won- 
deriul invention, and its future is as- 
sured. But a wheel loses utility in 
swampy country, in tundra, in snow 
and ice, and in mountains. Tracked 
vehicles are excessively heavy, and their 
weight increases the problem of mo- 
bility, particularly in air transport. 


To hold this weight down and yet 
give off-road mobility the Army has 
looked for new departures in thought. 
Among other results is the vehicle 
called the “Rolligon” which travels on 
air-filled or water-filled bags. It prom- 
ises some relief to the off-road and the 
tundra problems. (See page 495.) 

For jungle and general utility work 
there is the Mechanical Mule, the re- 
cently perfected stepchild of the World 
War II Jungle Buggy. Light, of low 
silhouette, and inexpensive to operate, 
this more tractable substitute for its 
four-footed namesake is an answer to 
several problems of mobility and lo- 
gistics. 

There are no international rules of 
land warfare which prescribe that an 
army must move across the ground. 
Air transport, then, is no violation of 
ethics, and has marked a new era in 
army mobility. We intend to take ad- 
vantage of it and have developed heli- 
copters for special-purpose application. 
Ne are now working on a series of 
convertiplanes which will combine the 
helicopter’s vertical take-off and land- 
ing advantages with the speed of fixed- 
wing aircraft. 

The enemy, too, will have mobility 
mass-destruction This 


and weapons. 


gives us pause to examine the fourth 


factor 
sustained operations. With the new 


we consider in our program: 
concept comes more dispersion and 
greater mobility. But with units and 
depots more widely dispersed comes 
the compounded problem of sustain- 
ing those elements in combat—a_ prob- 


lem of major proportions. 


S a result we are examining with 

critical eye every piece of transport 
and storage equipment on our books. 
We are developing radical new devices 
for support in isolated areas—witness the 
atomic reactor which will furnish heat 
and power to outposts anywhere. We 
are reappraising our storage and dis- 
tribution procedures to assure wide dis- 
persion yet ready resupply. We are 
fitting our tactical and strategic plans 
to our logistical patterns. And the 
whole new concept is based upon in- 
dustry’s production ability. This pro- 
duction will determine the soldier’s 
capacity to take and hold a position. 


The Army’s progressive research and 
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development program is guided by the 
four logistical factors | have men- 
tioned. But we are not blinded by our 
devotion to those factors alone. To do 
sc would be to ignore the fountain- 
head of knowledge needed to add new 
life to our program—knowledge pos- 
sessed by our scientific and industrial 
researchers. 


Wt are not deaf to advice; on the 
contrary, we actively solicit it. To 
that end the Army Scientific Advisory 
Panel, made up of eminent scientists, 
engineers, educators, and industrial- 
ists, has recently been constituted on a 
permanent basis. This body makes 
available its broad experience and 
knowledge in many fields related to 
Army endeavors in research and de- 
velopment. From it come suggestions, 
recommendations, and advice. 

It is a codrdinating body advising 
the Army, on the one hand, concerning 
particular lines of endeavor on which 
emphasis should be placed and recom- 
mending, on the other hand, those 
industrial developments which have 
reached a point where they can con- 
tribute to the military program. 

Not being satisfied with improving 
its advisory mechanism alone, the 


Army also has looked at the manner in 


Technician checks the elevation of an 





which research and development mat- 
ters are handled within the Army fam- 
ily. Probably many of you have read 
the fine article in the September issue 
of OrpNANCE magazine by John Slezak, 
Under Secretary of the Army, in which 
he describes the reorganization now 
under way in the Army establishment. 

You will remember that in this re- 
organization further impetus and em- 
phasis are given to this program by 
the addition of an Assistant Secretary 
of the Army for Logistics and Research 
and Development. This important of- 
fice is in the capable hands of Frank 
H. Higgins. Also, the reorganization, 
when completed, will further strengthen 
research and development activities at 
the Army Staff level. 

Yes, the Army’s research and devel- 
opment program is progressive, alert, 
and open-minded. It is a program 
which, though dedicated to build bet- 
ter swords, is through its concerted 
effort building better plowshares. This 





“The value of preparedness, 
like tornado insurance, is not 
appreciated on peaceful days. 
However, we must not be de- 
ceived by today’s apparent 
quiet, following twenty years 
of shooting wars.” 

















concerted effort will develop an atomic 
reactor which will supply cheap power 
and heat to isolated places for com- 
mercial as well as military use. 

It has developed drugs which prom 
ise to wipe one of man’s greatest 
scourges—malaria—from the face of 
the earth. It has developed medical and 
surgical methods and devices which 
will save many lives in peace as in 
war. It has developed new plastics, 
fabrics, metallurgical processing, and 
electronic instruments. 

And when all mankind reaches the 
determination that it wants freedom, 
then the concerted effort of our best 
minds can turn from the torges where 
swords are made and devote that same 
effort toward making plowshares 
plowshares fashioned for the sole pur 
pose of improving a world which is 
at peace; not plowshares built to be 


converted into implements ot war, 


Decor that time we must have the 

strength to discourage aggression, 
or, if it should come, to quell it and go 
on to victory. That we can do, for we 
have the industrial might, the inge 
nuity, the driving force, the unbounded 
confidence in our future, and, above 
all, the flame of liberty which we are 


willing to preserve with our lives. 


“Honest John” rocket launcher before firing during recent maneuvers (Army photo). 
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A New Mobile Weapon 





le te ell 


Army Ordnance recently revealed this mobile weapon—the M44 self-propelled howitzer now under manufacture by the Massey- 
Harris Company, Racine, Wis. The 32-ton, full-tracked, armored vehicle has a top speed of 35 miles an hour and a cruising range 
of 76 miles. The vehicle can make a 180-degree pivot and is highly maneuverable in action as shown in the Army photo below. 
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Artillery for Tomorrow 








An increase in the accuracy of guidance systems and the advent of 


cast propellants of high energy content indicate a coming revolution 


in the use of rockets for long-range bombardment and tactical use 


Alfred J. Zaehringer 


President, American Rocket Society, Wyandotte, Mich. 


INCE the introduction of the 

solid-propellant rocket almost 800 

years ago, there has been a con- 
stant struggle between the gun and the 
rocket for artillery purposes. Commenc- 
ing about 1200 A.D. and reaching a 
zenith in the 1800’s, the solid-propellant 
rocket was widely used by the “rocket 
corps” of many nations. 

The rocket became an instrument 
capable of delivering a high density of 
fire. For example, in 1807 the city of 
Copenhagen was burned to the ground 
by a barrage of 120,000 rounds of ar- 
tillery rockets! Though the rocket had 
great mobility, its major disadvantage 
was its relatively inaccurate fire. 

The decline of rockets and the in- 
creasing popularity of the cannon be- 
gan around 1866 when the Austrian 
Army disbanded its rocket corps and 
replaced them with cannon. At this 
time also, high-energy gun propellants 
such as nitrocellulose, ballistite, and 
cordite came into use and far over- 
shadowed the capabilities of gunpow- 
der as a rocket propellant. 


T is perhaps unusual that World 

War I did not spur rocket develop- 
ment with the new propellants avail- 
able. Even if rockets could have em- 
ployed these new materials, their effec- 
tiveness with the guidance systems then 
current would have been questionable. 

At this time, however, the gun was 
able to deliver accurate fire which was 
necessary under the static conditions of 


trench warfare. 
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World War II re- 
awakened interest in 
rockets, and all ma- 
jor powers developed 
solid-propellant artil 
lery rockets suitable 
for the flexible field 
conditions then pre 
vailing. 

Table 1 shows the 
characteristics of the 
typical artillery pro- 
jectile and the rocket. 
Two major develop- 
ments, however, 
promised to change 
the characteristics of 
the solid-propellant 
artillery rocket which, 
even in World War 
II, had a configura- 
tion similar to rock- 
ets of the 1800's: 

1. Techniques were 
developed for the suc- 
cessful production of 
large single grains 
both with composite 
and double-base rock- 
et propellants of high 
energy. In the U.S. 
the “Private A” using 
asphalt-perchlorate 
propellants achieved a 
range of over ten 
miles. 

Techniques with 
double-base rocket 


propellants produced 


grains of about 500 pounds, The latter 
development was especially significant 
since it meant rockets capable of pro 
ducing around 100,000 pound-seconds 
of impulse. The familiar Jato rocket, 
for example, produces only around 15, 
000 pound-seconds of impulse. 
Impulse is a method of rating rocket 
performance and is the product of 
thrust and time. If we plot thrust versus 
time on a graph, the impulse is the 
area lying beneath the curve. Thus, if 
we express the thrust in pounds and 
the time in seconds, the units will be 
pound-seconds (abbreviated Ib.-sec.). 


T is interesting to note that a solid- 

propellant rocket with a given pro- 
pellant weight will always produce the 
same impulse, regardless of whether the 
thrust is high for a short period of time 
or is at a low level for long durations; 
in both cases the impulse will be the 
same. 

2. The large step rocket made its 
debut. A step rocket is a multistage ve- 
hicle. For example, a 2-stage rocket con- 
sists of one rocket carried as the pay- 
load of a second larger rocket. After 
the lower stage has completed its run 
it is dropped, and the top stage takes 
over. In this manner the final velocity 
of the upper rocket is greatly increased 
—and the range also. 

A most ambitious project along these 
lines was the German solid-propellant 
step rocket, the long-range, surface-to- 
surface, ballistic missile “Rheinbote.” 


Consisting of three steps plus a booster, 
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Parameter Artillery Projectile Spinner Rocket 
Launcher weight 

(Ibs. ) 3,000 - 
Projectile weight 

{ Ibs. ) 14 40 
Final weight 
Initial weight 1.0 0.709 
Chamber pressure 

(p.s.i.) 35,000 2.000 
Rotation 

(r.p.m. ) 15,000 12,000 
Acceleration 

(g) 9,000 50 
Velocity 

( tt. sec.) 2,000 1,000 
Maximum Range 

( yds.) 14,000 5,000 











Table 1. Characteristics of a typical artillery projectile and rocket. 


the 3,782-pound missile carried an 88- 
pound high-explosive charge to an ex- 
treme range of 136 miles and was ac- 
tually used in the field. Its failure was 
due to its lack of a guidance system 
which meant unusually large disper- 
sions. 

Just before the end of the war an 
even more ambitious step-rocket proj- 
ect was begun by the German rocket 
pioneer, Prof. Hermann Oberth (often 
called the father of modern rocketry) 
and the WASAG propellant firm. Es- 
sentially the project dealt with the de- 
sign of a solid-propellant step rocket 
with the capabilities of the V-2. The 
impulse of the V-2 was about 4,000,000 
lb.-sec. and was sufficient to propel it 
to a range of about 200 miles. 


CHEDULED for the employment 

of a low-cost cast composite propel- 
lant, the combined power-plant output 
was to have delivered over 3,000,000 
lb.-sec. impulse to propel a 3,300-pound 
warhead. 

Aithough present solid-propellant 
rocket developments are relatively ob- 
scure, we may make certain extrapola- 
tions based on past known techniques 
and advances in the missile art. 

For one, the state of guidance has 
been under vigorous progress since the 
end of World War II. This fact alone, 
coupled with power plants already 
available, indicates a coming revolution 


in rocket artillery. 
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The advent of cast propellants of 
high-energy content has opened new 
vistas for long-range artillery. Equip- 
ment now available could easily manu- 
facture single grains capable of produc- 
ing 50,000 to 5,000,000 |b.-sec. impulse. 
Indeed, a Soviet single-stage solid-pro- 
pellant artillery rocket with an impulse 
of about 500,000 lb.-sec. and a range 
of over 50 miles has been reported. 
Such a rocket would be extremely mo- 
bile. Equipped with guidance and an 
atomic warhead, it would place extreme 
effectiveness in the hands of ground 
troops. 

The advantage of using cast-propel- 
lant power plants lies in the fact that 
it would be easy to produce power 
plants of different sizes with a mini- 
mum of processing change. However 
there would appear a limit to the size 
of the unit we could cast—but only for 
structure purposes. Beyond a certain 
size it would be most effective to break 
the missile down into stages. 

In addition to the pure solid-propel- 
lant rocket, several “hybrid” rocket 
configurations are possible and may 
offer solutions to several pressing artil- 





lery dilemmas—extension of the range 
of present guns without increasing gun 
size and very long-range (interconti- 
nental) artillery. 

Extending the range of present guns 
can be accomplished by combining 
rocket and gun by placing a rocket 
round in the gun and thus having the 


rocket propelled both by the gun pro- 
pellant and by the rocket propellant 
within the rocket round. 

The method could be used to deliver 
accurate fire at ranges from about two 
miles to twenty-five miles, thus filling 
the gap now existing between present 
short-range rockets and heavy artillery 
rockets now appearing on the scene. 


LIQUID-SOLID propellant combi- 

nation may also prove to be of 
value, particularly for longer ranges. 
This type of propulsion system would 
allow a smaller rocket than for an all- 
solid-propellant rocket of the same per- 
formance. 

Essentially a solid (oxidant or re- 
ductant) is cast into a combustion 
chamber and a reductant or oxidant is 
sprayed in. Since most solid oxidants 
are rather low in oxidation potential 
when compared with liquid oxidants, it 
has been more feasible to use a solid re 
ductant and a liquid oxidant. 

The Pacific Rocket Society, for ex- 
ample, has conducted successful flights 
of solid-liquid rockets using cast syn- 
thetic reductant 


liquid oxidants such as liquid oxygen. 


rubber as the and 
A constant burning surface geometry 
allows very high performance with 
good combustion efficiencies. 

There is yet another avenue of ap- 
proach that might well be exploited for 
artillery. This is the ducted solid-pro 
pellant rocket. It combines the features 
of the solid-propellant rocket and the 
ramjet. Essentially we fill or line our 
ramjet combustion chamber with solid 
propellant, the diffuser is closed, and 
the missile is boosted in a near-vertical 
take-off. 

Once the missile has acquired a ve- 
locity sufficient for the ramjet to func- 
tion, the missile’s diffuser is opened and 
the ramjet takes over for a level, high- 
Mach-number cruise. Ramjet fuel, guid- 
ance equipment, and payload can be 
stored in auxiliary structures. In this 
manner very economical intercontinen- 
tal artillery may be possible. 

A survey of the solid-propellant rocket 
and its various ramifications indicates 
that it holds great promise for artillery 
purposes. To keep abreast of the con- 
stantly changing ordnance scene we 
must be prepared to exploit these pos- 


sibilities. 
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Ordnance Service in Korea 


The excellent supply and maintenance organizations of the ROK Army 


learned well the lessons taught by their American mentors and today 


are completely capable of supporting their own forces m combat 


HAT the Republic of Korea 

Army is one of the most effective 

fighting forces in existence today 
and one of the best equipped is partly 
due to its excellent ordnance service. 
The methods used and organizational 
structure of ROKA ordnance service 
are patterned after our own, and so 
well has this been accomplished that 
some cases will be found of Korean 
units and installations excelling in pro- 
ficiency the very organizations they are 
trying to imitate. 

As the ROK Army expanded its 
fighting forces from a small nucleus 
in 1951-1952 to the sizable number of 
divisions and corps that exist today, 
Ordnance units of the proper types 
were organized and trained to afford 
complete support for the ever-growing 
amount of equipment and ammunition 
requirements. 

Today there will be found every 
type of unit required to effect a com- 
plete range of support from divisional 
ordnance, other third- and fourth-eche- 
lon maintenance, and including even 
base automotive and armament rebuild 
sufficient to meet the needs at combat 


rates. 


TRUCTURALLY, units are formed 
into the usual battalion and group 
organizations under the command of 
the Field Army Ordnance Officer in the 
combat zone. No communications zone 
as such has been installed as yet, al- 
though the necessary types of units to 
function therein have been organized 
and are performing the usual missions 
that would fall to them in such a réle. 
These units are under the supervi- 
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Col. W. M. P. Northcross 





Colonel Northcross served as 
Army Ordnance Officer for 
the Eighth Army in Korea. 
He is now a member of the 
Ordnance Board, Aberdeen 
Proving Ground, Md. 





sion of the ROKA Ordnance Officer 
who is located at Korean Army Head- 
quarters and acts in the capacity of 
Chief of Ordnance for the whole of 
Korea, answering directly to the Chief 
of Staff, ROKA, and dealing directly 
with the Ministry of Defense on logisti- 
cal matters. 

The most noticeable deviation from 
our structure will be found in divi- 
sional ordnance where, instead of a bat- 
talion-type organization as is found in 
a U. S. division, a single division ord- 
nance company is used. 

This company has more the capa- 
bility of a medium automotive mainte- 
nance company in that there is no re- 
quirement in a ROK Division 
for tank-maintenance support, 
and reliance is placed by the di- 
vision artillery upon the sup- 
porting medium-maintenance 
company for artillery mainte- 
nance. 

One of the most significant advances 
in the field of ordnance maintenance 
fifth- 


echelon shops in the Pusan area for re- 


has been the establishment of 
build of general-purpose vehicles and 
the establishment of the ROK Army 
Arsenal at the same general locality. 
These 
pletely manned and operated by ROKA 


two installations are com- 





ordnance personnel, having a _ bare 
minimum of American advisers pres- 
ent to afford guidance if and when 
needed. This normally consists of one 
officer and one enlisted man in each 
shop. 
Maximum use is made of disabled 
veterans who, being most thankful for 
the opportunity to earn a livelihood, 
have developed into first-class produc- 


tion-line operators. 


= the automotive rebuild shop which 

was organized in January 1953, Jap 
anese-type vehicles with which the army 
was then equipped were repaired until 
November 1953 when the lines were 
changed over to rebuild the U. S.- 
manufactured World War II 
which had now been turned 
ROKA by the U.S.-U.N. units. 

This rebuild operation consists of 


types 


over to 


complete disassembly, inspection, repair 
or replacement of all components, re- 
assembly, painting, and final inspection. 

Only 21 units were completed the 
month, but this 


first was in 


creased to 250 units by June 
1954 with a production target 
of 500 units a month by Decem 
ber of this year. 


When 


reached, due to savings of trans 


peak production is 
portation to and from Japan and lower 
labor costs a saving of over $400,000 a 
realized on three ve 


month will be 


hicles alone—the %-ton truck, the 
weapons carrier, and the 2-ton truck. 

The ROKA Arsenal was established 
on March 15, 1953, using the same fa- 
cilities that had been used by the Japa 


nese Army during its ox cupation ol the 
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country. Much rehabilitation and re- 
tooling were necessary, but production 
began on October 1, 1953, with a 
planned peak production of 20,000 
weapons monthly. 

Work is under way to complete the 
facilities to enable complete tank over- 
haul. In addition to normal weapons re- 
build, this plant manufactures many 
weapons and automotive parts unob- 
tainable elsewhere as well as all the 
bayonets required to fill shortages in 
the ROK Army. 

Complete rifles and mortars have 
been manufactured here, but it is not 
considered that the installation is quite 
ready for large-scale work of this na- 
ture. 


HESE two shops represent by far 

the outstanding accomplishment of 
technical guidance that has been im- 
parted to the Korean Ordnance Corps. 
Not only has complete self-supporting 
ordnance service been afforded (de- 
pendent only upon receipt of the parts 
and tools that cannot be manufactured 
in Korea), but many Koreans have been 
given an opportunity to learn trades. 

The Korean Army from the top 
down is justifiably proud of this in- 
stallation, and all important visitors in 
Korea will find these plants included in 
their itineraries. 

Much of the credit must be given to 
Colonel Lee of the 203rd ROKA Ord- 
nance Group who commands the two 
shops, to Col. C. J. Williams of Eighth 
Army Ordnance who directed shop lay- 
outs and retooling, to Lieut. 
Col. B. J. Gillespie who was the 
American Ordnance adviser 
throughout the period of build- 
up, and to Col. Richard H. Peter 
who so ably pushed the project 
through to completion. 

Upon activation of a ROKA Ord- 
nance unit, an American adviser is as- 
signed from the office of the senior ord- 
nance adviser who is located with the 
Ordnance section of ROK Army head- 
quarters. A cadre will have been trained 
in a like American unit and liaison 
established with the nearest American 
unit performing a similar mission. Fil- 
lers are supplied from the ROKA Ord- 
nance School near Pusan. 

The probability of an officer adviser 
having had field experience in all the 
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phases of ordnance that will confront 
him is remote. For that reason, for the 
larger units organized, such as divi- 
sions, battalions, and groups, it is re- 
quired that he be given some assistance. 
This is usually effected by detailing 
three enlisted men for divisional serv- 
ice who are specialists in supply, auto- 
motive maintenance, and weapons 
maintenance respectively. 

As units near perfection, advisory 
personnel are usually detached 
from immediate assignment and 
supervision effected from corps 
headquarters in cases of divi- 
sions and through battalions 
and groups in cases of mainte- 
nance and supply companies. 

These advisers are the unsung heroes 
of ordnance service in Korea, under- 
going many hardships, misunderstand- 
ings, and frustrations in their noble ef- 
forts to whip their organizations into 
shape. Outstanding integrity, patience, 
and a considerable knowledge of ord- 
mance in general are required, as is 
complete sympathy for and understand- 
ing of the Oriental mind. 

Any feeling that the Korean soldier 
cannot learn the same trades as his 
American counterpart should be dis- 
pelled immediately. Given an oppor- 
tunity to learn, he will often outstrip 
his instructor. His record in the fields 
of combat and in other technical serv- 
ices such as signal, engineer, and trans- 
portation, will bear one out in this. 

In discussing these traits with Maj. 
Gen. Choi Duk Shim of the Ministry 
of Defense his comment was, 
“We know we are far behind 
in technical things, so we must 
run to catch up.” 

In addition to the thousands 
of trained Ordnancemen as- 
signed to units of the ROKA 
Ordnance Command, each American 
Ordnance company carries a Korean 
cadre of considerable size who perform 
the same type of duties as any Ameri- 
can soldier. Each American unit is nor- 
mally augmented by double its enlisted 
strength with indigenous civilian help. 

This segment of skilled mechanics, 
ordnance supply people, and other 
trades is the backbone of U. S. Army 
Ordnance Service in Korea today, and 
its personnel are not subject to con- 
tinuous rotation as are our soldiers and 








officers. Unskilled labor is available as 
required from units assigned for that 


purpose and is used mostly in handling 
ammunition and in loading and un- 
loading general supplies. These are 
from the Korean Service Corps. 

The capability of presently activated 
Korean ordnance units compared to a 
like quantity of American units in mis- 
sion performance is estimated to be 
ninety per cent. Quite often certain 
groups, such as the artillery sec- 
tion of a medium-maintenance 
company, will be superior to 
the corresponding section of its 
parent American unit. 

I think this is due primarily 
to its having more stability and 
not being subject to continued deple- 
tion by rotation as is in our units. 

Just as is the case with American 
ordnance, two of the main problems of 
Korean ordnance are attainment of 
good organizational maintenance by 
the using units and reliability of supply. 
It is of interest to note that in so far as 
organizational maintenance of tanks, 
artillery, and small arms is concerned 
Korean troops are outstandingly good. 
A feeling of reverence, command in- 
spired, has been instilled in the indi- 
vidual for the item that will repel the 
enemy, save his homeland, and protect 
his life. 


TEADILY improving, but with a 
long way to go is the maintenance 
of general-purpose vehicles which up to 
now has not been in keeping with our 
standards. Continued command pres- 
sure and the establishment of schools 
for organizational mechanics and for 
command and staff officers, coupled 
with improved spare-parts supply, will 
certainly show eventual results. 
Ordnance check points at strategic 
locations also have their usual desired 
effects. A Korean unit would always 
have a very high percentage of its ve- 
hicles operational, approaching one 
hundred per cent, but often, unfortu- 
nately, many of these should have been 
in the shops for maintenance at the 
same time. This condition was due 
partly to the experience gained during 
the days of utilization of Japanese man- 
ufactured vehicles. 
The terrific beatings taken by the 
commercial-type vehicles, coupled with 


ORDNANCE 

















The author, second from right, above, explains a Hydramatic 
transmission to Brig. Gen. Ahn Dong Soon (Army photo). 


complete nonavailability of replacement 
parts, sometimes for periods of months, 
resulted in evacuations for repair and 
the resultant shortages never being 
filled. 

This condition is being rapidly dis- 
pelled since the introduction of the 
series fleet in the U.S.-U.N. 
units has released sufficient World War 


new M 


II types to fill the needs and since base- 
shop production has begun to return 
rebuilt items to the supply system. 
Supply depots are dispersed strategi- 
cally like ours and are quite efficient. 
Unburdened by complicated bookkeep- 
ing machines and having but few type- 
writers, the trusty pencil is used, and 
administrative overhead is quite low. 
Records are accurate and stores are well 
stacked. There is no American supply 
installation in Korea, including even 
the excellent Main 
Depot at Ascom City, that can boast 


Ordnance Army 
better storage practices and more ac- 
and _locator-card 


ROKA 


curate stock-record 


systems than the ordnance 


depot companies. 


YHORTAGES exist, of course, in ma 
terials-handling equipment and 
other refinements, but in some manner, 
with the means at hand, the job is 
always accomplished. 
The companies are more mobile than 
our own, their customers having less 


equipment to maintain and therefore 
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requiring fewer parts in order to keep 
going. 

Lacking parts supply, the ROKA 
base shops will cannibalize three ve- 
hicles to make two, an art at which 
they are quite adept, having copied the 
practices of their American counter- 
parts well. 

ROKA ammunition companies and 
battalions arrived at a high state of op- 
erational efficiency much sooner than 
did their cousins in maintenance and 
general supply. 

I think this can be traced partly to 
the methods used, with my approval, by 
Ca. & BR EK 
oficer of the 214th Ordnance Group, 


Hirshorn, commanding 


in giving complete responsibility to 
Korean units for supply of certain sec- 
tors during the heavy fighting in May, 
June, and July 1953. So proficient did 
these Korean companies become that 
some American combat units expressed 
a preference for support by them rather 
than by American units. 

Another deviation from the normal 
training method was integration of 
Korean companies in American battal- 
ions and Korean battalions into the 
314th Ordnance Group for operational 
control. 


Any Korean 


must include the name of Brig. Gen. 


mention of ordnance 
Ahn Dong Soon, Chief of Ordnance, 
Republic of Korea. With a person of 


less stature than this fine officer at the 


helm, the degree of success achieved 
would never have been attained. 

Prior to the activation of the st 
ROK Field Army in March 1954, Gen- 
eral Ahn acted in the capacity of Army 
Ordnance Officer as well as Chief of 
Ordnance. 

This burden has now been lessened 
to a degree on the one hand by the 
ROK Field 


increased on the 


activation of Ist Army 
Headquarters but 
other by establishment of an Industrial 
Section in the office of the Chief of 
Ordnance to exploit the manufacturing 
potential of Korea. 

The list of items already procured 
include pistons, rings, springs, valves, 
and many other components mostly ap- 
plicable to World War II vehicles. 


NE of the most efficient compo 

nents of the Korean ordnance sys- 
tem is the Ordnance School situated at 
Tong-Ni near Pusan. Organized in the 
early days of the conflict to meet the ur 
gent need for trained repairmen and 
supplymen, this splendid school has 
graduated thousands of students to take 
their places in line units and in ord 
nance supply and maintenance com 
panies. 

All courses for organizational me 
chanics are covered in the following 
fields: automotive, small arms, artil 
lery, tanks, and fire control. Appro 
priate courses of longer duration also 
are conducted to meet the needs of the 
ordnance units. 
cours 1s 


An_ officer-candidate con 


ducted to fill the needs of the army for 


oficers. The school curriculum is 
modeled after courses at the Ordnance 
School, Aberdeen Proving Ground, 


Md., and calls itself “Little Aberdeen,” 
a title that is well earned. 

Being a part of Eighth Army, the 
ROKA ordnance system comes under 
the technical supervision of the Eighth 
This 


vision is exercised through the Chief of 


Army Ordnance Officer. super 
Ordnance, ROKA, and is administered 
by ordnance officers assigned to the 
staff of KMAG Headquarters. 
Korean ordnance service is sufficient 
and capable of completely supporting 
the Korean Army, dependent only 
upon import of spare parts, tools, and 
cannot be 


ammunition that manufac 


tured in Korea. 











“Old 


HE transition from the 
Army” to the “New Army” has 
effected changes in many opera- 

tions and habits of Army life. A great 
number of these have been necessitated 
by continuing revision of tactical the- 
ory or scientific development, but many 
others are the result of recognition of 
the citizen-soldier. 

This has centered mainly around an 
adaptation of civilian habits, tastes, 
skills, and reactions so that they serve 
military needs. 

One field in which this change has 
not been so noticeable, due probably to 
its gradual transition, is the style and 
method of presentation used in some 
oficial publications. Twenty years ago 
it is unlikely that approval or even con- 
sideration would have been given to an 
official publication written in an in- 
formal style, using humor and cartoons. 

Today, this is not only being done, 
but the Ordnance Corps has taken a 
commanding lead in this new field— 
and it is paying dividends. 

A prime example of this trend is “PS, 
the Preventive Maintenance Monthly,” 
created by the Ordnance Corps and in 





Colonel Pender is chief of the 
Preventive Maintenance Of- 
fice, Ordnance Corps, Aber- 
deen Proving Ground, Md. 
The illustrations in the article 
are by Will Eisner, the well- 
known artist, whose handi- 
work for OrpNANcE during 
World War II added to his 
well-merited fame. 
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The “New Look” 


“PS”, The Preventive Maintenance Monthly 


cluded in the functions of the Corps’ 
Preventive Maintenance Office at Aber- 
deen Proving Ground. 

PS is the military equivalent of a 
combination of mass-consumer mer 
chandising methods and applied psy- 
chology. The merchandise in this case 
is technical maintenance and supply in- 
formation, and the applied psychology 
centers around the result-proved theory 
that most any individual will acquire 
more information faster, and remember 
it longer, if it is presented in his own 
language, humorously illustrated, and 
utilizing the principle of association— 
the basis of all memory methods. 

Today, after twenty-two issues, this 
periodical has graduated from an ex- 
periment to a requisite. Approximately 
170,000 copies of each monthly issue are 
circulated around the world to practi- 
cally every installation of the Army, 
Air Force, and Marine Corps. 

M/Sgt. Bull Dozer, representative of 
the Corps of Engineers, recently joined 
M/Sgt. Half-Mast McCanick, of the 
Ordnance Corps, as the magazine’s two 
“old soldiers” who know the answer to 
every question—or at least know where 
to find it. 

Rodd is the 


shapely female character, who is as 


Connie magazine’s 
much at home in the grease pit wearing 
coveralls as she is in a drawing room 
adorned in a strapless evening gown, 
and looks like a million dollars in either 
one. 

Her regular sidekicks are Pfc. Joseph 
Dope and Pvt. Fosgnoff, two well- 


meaning but often befuddled individ- 
uals who regularly are straightened out 
by the attractive Connie. 

This PS family is a bunch of well- 
defined individuals, all of whom receive 
a steady flow of personal mail from 
their readers. The addition of Bunyan- 
like Sergeant Dozer has extended this 
personal touch into a regular Corps of 
Engineers section in the magazine, let- 
ting the PS brand of bounce, humor, 
illustration, and color “sell” the techni- 
cal information that will help improve 
organizational supply and maintenance 
of Engineer matériel as well as ord 
nance. 

Comments from all ranks, ranging 
from generals to recruits, praise the 
magazine. Since it was started in 1951, 
the magazine’s staff has answered more 
than 5,000 questions and problems re- 
ceived from the field. 

The man in the field has come to 
recognize PS for just what it means— 
that it is a “postscript” of late, up-to- 
the-minute additions, expansions, and 
clarifications of existing formal docu- 
ments. For that reason the magazine to 
a great extent is written by its custo- 
mers, the men using and maintaining 
the equipment. 

These men pour in their ideas, ques- 
tions, and answers either in writing or 
orally in their discussions with the 
magazine’s ever-busy field correspond 
ents and the Ordnance Corps techni- 
(The 


Office’s other major function is super- 


cians. Preventive Maintenance 
vision of the Ordnance Corps techni- 
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Lieut. Col. Richard H. Pender 
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All drawings copyright 1954 by Will Eisner Productions. 
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Private Fosgnoff 


cians serving at Class I installations. 
They assist, instruct and advise users in 
the operation, care, and maintenance of 
Ordnance and material. 


These representatives also provide an 


equipment 


additional channel of information to 
the magazine.) 

The over-all result is a continuing 
flow of highly valuable technical intelli- 
gence. This makes the entire operation 
a 2-way street. While Ordnance and 
Engineers use PS to help their “custo- 
mers,” these “customers” participate in 
providing valuable field information 
that materially assists in improving the 
design of equipment or modifying ex- 


isting doctrine or procedures. 


O do this, and keep doing it, PS 

has to do a job of selling—selling 
proper maintenance and supply infor- 
mation to get the job done—and selling 
always depends on the customer. A cus- 
tomer known and understood is a sat- 
isfied customer, and that is the maga 
zine’s goal. Its customers are the op- 
erators, or users, of Engineer and Ord- 
nance equipment—the doers. 

In all cases of successful selling, con- 
sideration must be given to the custo 
mer’s means. In this case, authorization 


of parts, tools, skills, facilities, and mis 
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sions of the various organic elements of 
the Army must be known. 

Consideration of the customer’s de- 
sires also must be made, so articles are 
based on the customer’s problems, as 
he reports them. The articles are writ- 
ten in his language, focused on his 
centers of interest. 

This goal requires that PS writers 
maintain a knowledge of military 
idioms, slang, and lapses into the ver- 
nacular. Logical presentation is consid- 
ered a “must,” with step-by-step or 
cause-to-effect sequences used widely. 

Exhaustive research is aimed at pin- 
pointing correct information, organiz- 
ing it into the most logical presentation, 
eliminating in so far as possible any 
chance of misinterpretation, and polish- 
ing the final manuscript into a concise, 
accurate, and attractive article. 

The thus 


“package deal,” because PS avoids un- 


customer is handed a 
necessary references, peculiar defini 
tions, and cited authorities. Dictionary 
definitions are used, and technical terms 
are explained instead of being given a 
limited definition for the substance of 
one article. 

Cited authorities are mentioned cas- 
ually, in case the reader wishes to ver- 


ify, and all information pertinent to the 


Joe Dope 








Connie Rodd 


subject under discussion is contained in 
the manuscript—without referring the 
reader to other sources. 

This principle has proved that para- 
graphs need not be devoted to “refer- 
ences” and “definitions,” a frequent 
malpractice noted in formal documents. 

The PS practice of trying to make 
each article self-contained and self-ex- 
planatory is probably the greatest single 
contributing factor in the magazine’s 
successful accomplishment of gaining 
reader interest. 

As in any good merchandising pro- 
gram, packaging plays an important 
part. The magazine uses 4-color covers, 
generally of a humorous subject, and 
contains a 4-color picture story sequence 
of eight pages as a center-section. The 
other forty-two pages are treated in 
black plus one other color for func- 


tional design and illustration. 


HAT is the theory of PS. Does it 
work? It works because men ask 
questions, and the one rule is that every 
reader must receive an answer to his 
question. Each answer is a potential 
story, and thus another article for the 
magazine is born. 

A typical PS article starts when a 
letter is received from a soldier, The 
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M/Sé¢t. Half-Mast McCanick 


letter may ask a question, make a sug- 
gestion, or just point out a condition. 
After consideration and review for any 
similarity to previous subjects, the, par- 
ticular problem is assigned to a writer. 

The writer always attempts first to 
resolve the problem by research through 
all available publications. Even though 
these may appear to give the answer, 
the next step is to apply the indicated 
answer physically in field practice. 

This takes the writer into the shops 
at Aberdeen’s Development and Proof 
Services, or to the facilities of the Ord- 
nance School. It’s here that the experts 
give the writer’s tentative answer a 
tough going over or attempt to resolve 
his unanswered questions. 

Following a rigid cross-examination 
of his own ideas, often involving a 
lengthy try-and-try-again process, the 
writer drafts his findings into a reply 
{together with a manuscript if an ar- 
ticle is considered appropriate) and 
submits it for its first review. 

On this initial review the manuscript 
and letter are submitted to the manu- 
facturers concerned, interested Army 
schools or boards, research and design 
agencies, or any other activities that 
may offer assistance or advice. A close 
follow-up system avoids undue delays. 
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M/Sét. Bull Dozer—the Engineer 





PS Magazine was started by 
the Ordnance Corps in 1951 
and is a continuation of the 
trend in this field initiated in 
1940 with Army Motors, initi- 
ally a more formal periodical 
created by the Quartermaster 
Corps. 

When responsibility for 
motor vehicles was transferred 
in 1942, Ordnance continued 
Army Motors until 1946. Dur- 
ing this period the more in- 
formal style of presentation 
was introduced. 

The scope of PS has since 
been increased, but the new 
style of Army Motors, which 
proved so successful, has been 
retained.—Tue Eptrors. 





A consensus, derived from these com- 
ments, forms the basis of the final re- 
vision prior to submitting the manu- 
script and letter to the Office of the 
Chief of Ordnance or the Office of the 
Chief of Engineers and the responsible 
Ordnance national maintenance point 
for approval. 

Following these approvals, the in- 
formation is forwarded to the reader 
and often published in the magazine. 


The acceptance by the soldiers that 
“PS is gospel” is often shown by their 
queries which wish to verify or con 
firm orders received by them. They 
usually report that they have received 
the order and “plan to carry it out, but 
we would like to know the what, why, 
and wherefore and if it is technically 
sound.” 

They receive a prompt reply from 
PS, not only verifying the information 
and giving the reason why such an ac 
tion was taken but telling what effect 
it will have. 

The results of the PS 


twofold: Information flowing from the 


project are 


field is providing invaluable informa 
tion for improving design of matériel 
as well as doctrine and procedures, and 
this modern method of presentation is 
proving equally valuable in promoting 
the proper application of these doctrines 
and procedures in the care, operation, 
and maintenance of military equip 
ment. 

Since the best testing and proving 
ground in the world for Army equip 
ment, doctrine, and procedures is the 
held 


made available to every soldier by PS 


Army itself, the direct channel 


permits each to participate personally in 


making this a better Army. 





The Lightweight Fighter 


The growing trend toward lightness and simplicity in fighter 


design may bring a new approach to the problem of adequate 


air defense for the West with more aircraft at lower cost 


HE trend toward heavier, more 

complex, and costlier fighter air- 

planes, a trend that has contin- 
ued unabated for more than two dec- 
ades, is now meeting its first serious 
opposition in the small but growing 
number who are speaking out for 
lightness and simplicity in fighter de- 
sign. 

If the trend toward the 10- to 15- 
ton, half-a-million-dollar fighter is not 
checked, they argue, fighter defense of 
the free world may go begging for 
want of the money and production 
man-hours needed to buy it. 

The influential British journal, The 
Economist, pressed home this point 
with clarity: 

“The North Atlantic Treaty Organ- 
ization’s experience of attempting to 
plan the defense of Western Europe 
has demonstrated two facts about the 
modern fighter that tend to be over- 
looked. One is that few countries can 
afford to buy such fighters in the nurm- 
bers needed to give adequate defense. 


Joseph Goodyear 





Mr. Goodyear is an aéronau- 
tical journalist whose articles 
have appeared in ORDNANCE, 
the Journal of the Franklin 
Institute, and in other indus- 
trial publications. 





have to get along without American 
aid,” 

There is little doubt that aircraft 
complexity, and with it weight and 
cost, have reached the point where the 
creation of an adequate fighter force 
is an expensive project. Twenty years 
ago a squadron of fighter airplanes 
could be purchased for a quarter-mil- 
lion dollars. Today that sum is the 
starting point for the purchase of just 
one fighter. 

Part of the reason, but not the major 
part, is the eternal complaint that a 
dollar bought more two decades ago. 
The major reason for the prohibitive 
cost of fighter aircraft today, however, 


we are getting what many feel 


The Mystéres and Hunters will is not that we aren't getting 
all be paid for with American —* ea enough for our money but that 


dollars, not with local currency. 
“The second is that these fight- . __._ 

ers make such heavy demands 

on a country’s resources of ma- 

chines and manpower that they cannot 
be turned out in quantity in peacetime, 
no matter who foots the bill. Further, 
their size, weight, and !anding speeds 
suggest that they are not suitable for 
operation on the kind of emergency air- 
strips that would have to be used if 
Europe became a battlefield. These 
arguments apply with even greater 
force to Commonwealth countries that 
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___ is too much—too much fighter 

= airplane, pound for pound, than 

we did in the early ‘twenties 

when the 2,680-pound P-12E formed 
the backbone of our fighter force. 

Our fighter strength today is built 
around the 16.500- to 18,000-pounc 
Sabre. In a year or two the fighter 
force will probably be made up of air- 
craft similar to the F-100 Super Sabre 
—27,000 pounds of airplane. Even in 
the comparatively recent age of jet 


propulsion, the Super Sabre is nearly 


twice the weight of our first opera- 
tional jet fighter, the F-80 Shooting 
Star of a few years ago. 

This fantastic increase in weight is 
the end result of the struggle to im- 
prove fighter performance and strik- 
ing power. This drive to better the 
fighter airplane has meant more power- 
ful engines, more fuel, and devices to 
retract the landing gear and move the 
flaps and control surfaces. 

As the range and altitude of fighter 
aircraft were extended, attention turned 
to the pilot, and this meant the need 
for roomier cockpits, pressurization, 
temperature control, adjustable ejector 
seats, and special radio equipment. 

To enable the pilot to find the enemy 
in all kinds of weather and to deal him 
a lethal blow, heavy electronic equip- 
ment and complex sighting devices and 
more and heavier armor and armament 


were added. 


Wik this equipment came the in 


evitable increase in weight and 
cost. This increase, however, reflected 
more than just the increase in the 
weight and cost of the added equipment. 
It has been estimated that for every 
pound of equipment added to the mod 
ern fighter in the form of radar or 
armament, for example, at least fifteen 
pounds must be added in the form of 
increased wing ara, power plant, fuel, 
and structure weight, if the original 
strength and performance of the fighter 
are to be maintained. 
This rule of thumb also applies in 
reverse, as advocates of the lightweight 
fighter point out. If one pound of 


equipment weight is removed, fifteen 
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pounds of supporting weight may also 
be eliminated without cutting back on 
strength and performance—but only if 
the excess equipment weight is elimi- 
nated on the drawing board; that is, 
if the weight savings are built into the 
design. 

It has been estimated further that 
one pound of aircraft weight costs 
about $40. The cost factor, then, in 
the growing complexity of fighter air- 
craft can be summed up roughly in 
this equation: 1 pound of equipment 
weight times 15 pounds of supporting 
weight times $40 equals $600. 

The reason for the high cost of 
fighter aircraft now becomes apparent. 

The weight increase over the past 
two decades, furthermore, has not been 
followed by a proportional increase in 
performance. The F-86D weighs nearly 
seven times as much as yesterday’s P- 
12E yet it is not even four times as fast. 


HIS, of course, is hardly a fair com- 
parison, for speed is but one factor. 
The F-86D was built to operate in all 
weather, anywhere in the world, under 
all conditions, and can do more than 
any designer of a generation ago ever 
dreamed a fighter airplane could do. 
This raises another point, however— 
one which is at the bottom of the light- 
fighter controversy: Is there a place 
for a fighter which is not an all- 
weather, come-what-may machine? In 
short, is there a need for what is 
known as a “day-superiority” fighter— 
a light, inexpensive, stopgap fighter, 
easy to produce and fly and able to op- 
erate from small airfields, yet able to 
match the performance of the best 


Much progress has been made in weight saving between the new Douglas Skyhawk, left, 


fighters, although for shorter periods? 

There is a growing opinion that the 
answer is yes and, as The Economist 
pointed out, NATO is the place for it. 

The vital question, then, is can such 
an airplane be built and, more impor- 
tant, can it be built without sacrificing 
strength and pilot safety for quantity 
and dollar savings? 

The lightweight-fighter controversy 
really began a dozen years ago in the 
early months of the Pacific air war. 
Many U. S. airmen, skeptical of the 


quality if not the quantity of cr 
Japanese aircraft, were unpleas- Bs ae | 
are 


antly surprised when they en- 
countered a Japanese fighter 
that was a match for their own 
P-40’s. That plane, one of the 
famous fighters of all time, was the 
Mitsubishi Zero. 

P-40 pilots found that while their 
own planes were faster than the Zeros 
the Japanese fighters could outmaneu- 
ver them with ease, an advantage of no 
small importance in aérial combat. 

The reason for the Zero’s fine ma- 
neuverability was weight, or rather the 
lack of it. While the two fighters had 
engines of comparable power, the en- 
gine in the P-40 had to pull a fighter 
weighing half again as much as the 
Japanese airplane. 

The going was rough until U. S. 
pilots changed their tactics to mini 
mize the maneuverability disadvantage 
in favor of the strong points of the 
P-40. At home, meanwhile, columnists 
turned out burning copy about the 
demise of U. S. air power, and the 
military looked on with justified ap 


prehension. 





The Japanese designers, however, 
had achieved a light and maneuver- 
able fighter by eliminating many fea- 
tures U. S. designers and pilots held 
vital, such as armor plate in key areas. 
Furthermore, in an attempt to design 
a structurally light fighter the-design 
ers had made their weight saving often 
at the cost of strength and durability. 

The P-40, on the other hand, was 
nothing if not rugged, and after the 
initial encounters the tide began to 
turn as the U. S. airmen took advan 
tage of the ruggedness of their 
aircraft. They soon found that 
the same burst of machine gun 
fire that the 


wing of a P-40 would crumple 


might weaken 


a Zero wing. The rest of the 


story is the winning of the Pacific air 


war. 

From these experiences designers 
learned at least two things: 

1. There is much to be said for 


lightness in fighter airplanes, not only 
from the tactical but also from the pro 
duction-cost standpoint. 

2. Any advantage such a fighter 
would have is canceled out, at least 
from the tactical viewpoint, if light- 
ness is achieved through the elimina- 
tion of essential equipment or through 
cuts that sacrifice 


construction short 


strength. 


ITTLE was done during the war, 
however, to produce a light fighter. 
Even the Japanese, who learned the 
hard way, began to add armor plate to 
their later fighters. 
Bell 
light 


In this country Aircraft de 


signed and built a all-wood 


and its predecessor, the 67,000-pound A3D. 
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fighter to meet the possible aluminum 
shortage. The plane was small: span, 
27 feet, 6 inches; length, 22 feet, 1014 
inches; weight, 3,650 pounds loaded. 
The project fizzled out, however. 

Another attempt was made by North 
American whose designers approached 
the problem from another angle by 
redesigning their P-51 Mustang with 
an eye to saving weight. The wing was 
redesigned, and weight was saved 
by installing four rather than the usual 
six guns, and less fuel. The weight 
saved totaled 1,600 pounds, but again 
the project died out. 

It remained for the Germans, pushed 
by necessity, to really get the light- 
fighter idea off the ground. 


N the summer of 1944, as German 

war production began to turn down 
from its hitherto steady rise, several 
firms were directed to submit bids for 
a simple, easy to build, high-perform- 
ance jet fighter of extremely light 
weight yet capable of 466 miles an 
hour—as fast as the best Allied fighter 
aircraft. 

Furthermore the airplane would have 
to be ready for mass production by 
January 1, 1945. 

The contract, on the basis of a mock- 


up, was awarded to Ernest Heinkel, 
the man who designed the world’s 
first jet plane. What emerged for its 
initial flight test on December 6, 1944, 
was the Heinkel He-162 Volksjager, 
or “People’s Fighter.” 

The fuselage of the He-162 was of 
light metal with a wooden nose cap. 


The wings were of plywood. 
The jet engine was mounted on BP, : 4 


top of the fuselage behind the 
pilot. Total loaded weight, in- 


cluding the pilot, was 5,500 Roe 2H 
pounds. Wing span was 23 feet 


7 inches. The maximum range was 440 
miles. Top speed of the little craft, con- 
firmed by postwar tests in England, 
was about 470 miles an hour. 

Production problems of the Volks- 
jager, because of its simplicity, were 
reduced to an ideal minimum. Parts 
were farmed out to several firms, and 
production of 4,000 planes a month was 
slated. 

The Volksjager came too late, of 
course, to influence the outcome of the 
war. It is doubtful if any even saw 
combat, but the little craft did, in the 
words of its designer, demonstrate “that 
it is possible to build a high-perform- 
ance miniature fighter with minimum 
financial and material resources.” 


Solid line represents actual weight gain of U. S. fighters over 20-year 
period. Broken line shows percentage speed gain compared with weight. So 
far, weight gains have exceeded speed increases. If we can develop a sonic 
fighter of only 6,000 pounds, this ratio could be reversed for the first time. 
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In the half decade between the Sec- 
ond World War and the Korean war 
the lightweight fighter was all but for- 
gotten as aircraft complexity, weight, 
and cost continued to mount. 

In Korea the idea came up for ap- 
praisal once more in the form of the 


MIG-15, a comparatively light, first- 
rate jet interceptor. 

The MIG, however, did not 
gain its weight advantage (11,- 
269 pounds against the Sabre’s 
16,500) at the expense of 
strength, although the Sabre 
was structurally the more sound of the 
two. Weight was saved partly by the 
elimination of what the Reds consid- 
ered to be unnecessary equipment, al- 
though the MIG was in no sense the 
stripped down, instrumentless aircraft 
it was first thought to be or the armor- 
free weakling the Zero was. 

By 1951, however, aircraft equip- 
ment had grown to such weighty pro- 
portions that the elimination of any 
unit made for a great weight saving, 
much more so than it did in 1942. 

The further- 
more, was powered by their own re- 
finement of the light and powerful 
British Nene, a 2,000-pound engine able 


Russian-built plane, 


to deliver 6,000 pounds of static thrust 
compared with the Sabre’s 5,200-pound 
thrust 
weight. This, in the Russian craft, rep- 


for 2,500 pounds of engine 


resented a real weight saving without 
power compromise. 

The final Korean air story, however, 
was written not by the lightness of the 
MIG—for _ its 
advantage was apparent only above 


speed-maneuverability 


35,000 feet, and even there it was not 
great enough to be the deciding factor 
—but by the firepower the Sabre was 
able to bring on its target and by the 
superiority of the U. S. pilots. The end 
result was the 8-to-1 destruction ratio 
registered by the U.S.AF. 

This time, however, lightness made 
a deep impression. Many fliers returned 
to the U. S. clamoring, not without 
some justification, for the elimination 
of “gadgetry” and duplication—and 
then “We'll show those MIG’s a thing 
or two!” 

Today it is generally agreed, how- 
ever, that the answer is not “stripping 
down” a standard fighter. The Sabre, 
the P-40, and the P-51 were designed 
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as integral, whole units, built to incor- 
porate certain features at given weights. 
Removing one or more of these parts 
means destroying the entity without 
resulting in a significant weight saving. 

The answer is to design a light- 
weight fighter from scratch, eliminat- 
ing what is considered excess weight in 
the original design, where each pound 
of equipment weight saved will bring 
with it the estimated 15-pound saving 
in supporting weight without loss of 
strength or performance. 


ECONDLY, and this should not be 
forgotten, the need for a light 
fighter is not primarily, as some pilots 
feel, the need for a fighter that can 
outperform a heavier one. It is pri- 
marily a dollars-and-cents, mass-produc- 
tion need, 
There 


opinion on both sides of the Atlantic 


is considerable difference of 


as to whether an adequate lightweight 
fighter can be built. Those who believe 
it cannot be done argue that fighter 
superiority will be eliminated along 
with the weight. Proponents of the 
light fighter say this need not be so, 
that this loss in the past has been due 
to stripping down—the wrong way to 
achieve lightness. 


IGHTNESS can be gained, they 

claim, without loss of strength or 
performance (recognizing, of course, 
that the light fighter will not be an all- 
weather, long-range craft but a short- 
range, day-superiority fighter) by sev- 
eral methods or, more ideally, by a 
combination of methods: 

1. Through the use of lighter mate- 
rials, such as wood, and certain metals. 

2. By employing a high-thrust, low- 
weight engine in a light aircraft frame. 

3. Without eliminating essentials, by 
cutting out equipment not absolutely 
necessary to the success of the mission 
and by building essential components 
lighter and smaller whenever possible. 

4. By incorporating weight-saving 
ideas into the structure, such as the 
elimination of excess fittings by using 
a single fitting where feasible to do the 
job ordinarily done by two or more, 
all of which will be facilitated by the 
reduction in size. 

Champion of the true light fighter 
is England’s W. E, W. Petter, a de- 
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signer of no small repute, having been 
responsible for the Canberra, the jet 
bomber 
forces, including the U.S.A.P. 

Petter, who is associated with Fol- 
land Aircraft, Ltd., says he can build 
a day-superiority fighter with a top 
speed of better than Mach 1, a fighter 
that will have all the essential equip- 


in service with several air 


ment—pressurized cabin, ejector seat, 
radar homing gear, radio, armor, and 
cannon and/or rocket armament—and 
that this fighter will weigh less than 


The operational load, including the 
pilot, accounts for about onethird the 


total weight of the standard fighter. 
The operational load cannot be easily 
cut without impairing performance and 
function. By cutting nonoperational 
weight Petter will boost the operational 
load of his Gnat to forty-two per cent 
of the craft's total weight. 

Petter will cut nonoperational weight 
in a number of ways. To begin with, 
the very fact that the craft is smaller- 
about half the size of the Sabre, will 


Four generations of fighters: bottom, the 1,554-lb. World War I Spad; center, World 
War II Mustang of 11,100 Ibs.; left, 16,500-Ib. Sabre; right, new 27,000-Ib. Super Sabre. 


6,000 pounds—a third the weight of 
current fighters. 

Petter and Folland have gone into 
the project on their own initiative and 
with their own funds, for the Air Min- 
istry has given the idea little encour- 
agement, and the government has not 
given it any backing. Nevertheless, the 
Gnat, as Petter’s light fighter has been 
dubbed, is expected to fly this fall or 
early in 1955. 

If and when the Gnat does become a 
reality, it will mean this from a produc- 
tion-cost standpoint: 

With 


000 ) 


£ 6,000,000 (about $17,000,- 


goo Gnat airframes could be 
built as against 215 of a current fighter 
type. As far as production man-hours 
are concerned, 1,000 Gnats could be 
built in the time required to build 200 
standard fighters. 

How does Petter propose to build 
his under-6,000-pound fighter which, 
he says, in day operations will match 
the performance of any fighter? 

Basically, he proposes to cut weight 
where it can be cut—structure, engine, 
accessories—so that the Gnat will be 
able to carry a proportionally greater 


operational load—fuel and armament. 


be a weight saving in itself. The prin 
cipal weight gain will be in the wing. 
Because of the small size of the wing, 
the landing-gear track can be made 
much smaller—small enough to be re 
tracted into the fuselage rather than 


into the wing. 


LL the fuel, too, will be carried in 
the fuselage. The wing, therefore, 
can be built as a single unit from tip to 
tip without the discontinuity, except 
for the necessary change in sweepback, 
of current fighter wings, resulting in a 
considerable saving in weight and pro 
duction man-hours. 
The size of the wing also makes 
possible the construction of a small stiff 
skins are stiffened by 


unit in which 


separate stiffeners, a method much 


cheaper than the _ integral-structure 
wing in current use. 

Petter also expects to save weight 
and cost by making single structural 
units do the work of several. In the 
Gnat one forged fitting, for example, 
combines the wing-fuselage connection, 
the landing gear attachment point, and 
provides the gun rear attachment. 


This type of fitting, Petter points 
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out, replacing what in a standard air- 
plane would be several fittings, can 
be made as a die forging, with parts 
reduced to a minimum and tooling cut 
down. 

Because the Gnat is small and light, 
furthermore, good use can be made of 
pressed sheet-metal parts, dispensing 
with much of the casting and forging 
normally required. 

Savings such as these, Petter believes, 
will cut the structure weight down to 
thirty per cent of the total weight, 
compared with about thirty-five per 
cent in the standard fighter, thereby 
permitting a proportionally greater op- 
erational load. 

Weight savings also will be accom- 
plished in equipment and systems. The 
small size of the control surfaces, for 
example, means that many can be op- 
erated manually, without need for 
power equipment. Because of the com- 
paratively low wing loading on the 
Gnat no flaps will be required. 

Simple hydraulic brakes, such as 
those used in cars, will replace con- 
ventional aircraft hydraulic brakes. The 
fuel system of the Gnat, compared 
with that of standard fighters, is the 
essence of simplicity—a few tanks, all 
in the fuselage, and a common collector 
tank with one booster pump. 

Cockpit 
fighter designed for 


cooling in the standard 
all-weather, 
around-the-world operation, is a 
weighty business, including refrigera- 
tion and automatic temperature con- 
trol. 

In the cabin-pressurization system 
of the light fighter air would be fed 
through a cooler to a mixing valve. 
The pilot may then select a mixture of 
cooled or uncooled air from the com- 
pressor. 

This is similar to the system used in 
the MIG-15—not 


that would meet most of the require- 


elaborate, but one 


ments of the European theater. 


E VERY piece of equipment to go into 
the light fighter will be studied 


carefully with the view to lightening it 
through the elimination of superfluous 
material and through the use of lighter 
metals, or if possible, wood and plastic. 

On one such piece of equipment, the 
ejector seat, Petter’s engineers have been 
able to cut the weight by fifty per 
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cent without jeopardizing the function. 

Servicing will be simplified also. The 
small wing can easily be removed and 
replaced with another. Because of the 
low weight of many of the Gnat’s 
components, cranes would be needed 
for only a few. The small size of the 
plane would make ladders and rigs 
unnecessary. 

The major point of consideration is 
the engine. The problem is this—to 
build a jet engine that will deliver 
thrust reasonably comparable to en- 
gines now in use but without the 
weight involved. 

A 6,o00-pound fighter driven by an 
engine of 4,000 pounds of thrust would 

7S attain speeds compara- 
r ble to standard fight- 
ers powered by engines 
ranging from 5,000 to 
7,500 pounds of thrust. 

To keep the weight 
of the light fighter down to 6,000 
pounds, however, the engine should 
weigh about 800 pounds compared with 
about 3,000 pounds for standard en- 
gines. In short, the engine must have a 
high five 


pounds of thrust for each pound of en- 


thrust-weight ratio, say 
gine weight. Current engines deliver 
five pounds of thrust at a cost of two 
or more pounds of weight. 

Design of the engine, then, is the 
major problem confronting those who 
attempt to build a lightweight fighter. 
In England the Bristol Aeroplane Com- 
pany is working on such an engine, 
the Orpheus, to power Petter’s Gnat. 
Armstrong Siddeley and Rolls Royce 
are engaged in similar work. 

If the Gnat comes up to expectations, 
Petter says he can deliver to NATO 
a day-superiority or ground-support 
fighter at a cost of about $71,000 each, 
compared with $200,000 to $280,000 
for current British fighters, the Hunter 
and the Swift. 

In the United States, the principal 
advocate of lightness in aircraft is Ed 
Heinemann, chief designer at the El 
Segundo plant of Douglas Aircraft. 
Heinemann’s ideas are already air- 
borne in the form of the new A4D 
Skyhawk. 

The Ag4D is not a fighter but an at- 
tack airplane, and it weighs about 
15,000 pounds. In the attack-airplane 


field, however, this is considered feath- 


erweight. Predecessor of the Skyhawk, 
the A3D, tipped the scales at a hefty 
67,000 pounds. 

“Heinemann’s Hot Rod,” as the 
A4D is known unofficially, even though 
it is the smallest U. S. jet combat craft, 
is capable of carrying atom bombs or 
rockets, machine guns, missiles, or 
whatever its mission may require. 

“The A4D is believed to be a major 
step in designing an airplane on a 
completely functional basis,” Heine- 
mann points out, “making each re- 
quirement stand on its own feet rather 
than by doing things because they have 
been done that way in the past 
Under our program of design simplifi- 
cation the A4D gained twenty per cent 
more in speed and a third more in 
range than was at first thought pos- 
sible.” 

Weight savings in the A4D include 
an air-conditioning system weighing 
one-third that of current models and an 
ejection seat one-half the weight of 


earlier models. 


HE IFF “friend or foe” identifica- 
tion gear, originally four units 
weighing 160 pounds, was combined 
into a single unit weighing 105 pounds 
for the A4D. Since this weight saving 
was incorporated into the original de- 
sign of the Skyhawk it really represents 
an over-all weight saving of, not 55 
pounds, but 55 pounds of equipment 
weight times 15 pounds of supporting 
weight, or 825 pounds. 

Shortly after the AgD was unveiled, 
Lockheed that its 


light fighter, the XF-104, had made its 


announced own 
initial flight a few months earlier. Lit- 
tle is known about this airplane ex- 
cept that it is powered by an engine 
rated at 7,200 pounds of thrust. Un 
official reports put the weight at about 
15,00v pounds, not considerably lighter 
than current fighters, but certainly a 
reversal of the trend toward increasing 
aircraft weight. 

Now that 
made, more light fighters are expected 


real progress has been 
to appear. Grumman and North Amer- 
ican are believed ready to release news 
of their own light fighters. Petter’s 
Gnat will be flying soon. France, too, 
has been doing work on light fighters. 
And very likely next year’s Moscow air 
show will turn up a light fighter. 
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General Nathan F. Twining 
Chief of Staff, United States Air Force 
will be the honor guest and 
principal speaker 


at the 


Annual Industrial Preparedness Dinner Meeting 


of the 
American Ordnance Association 
to be held under the auspices of 
The New York Post of the Association 
in the 
Grand Ballroom of the Waldorf-Astoria 
New York City 


Wednesday, December 1, 1954, at 7:30 p.m. 


3 


Reservations will be accepted until Monday, November 1 sth, if seating 
space still permits. Any surplus of receipts over expenditures connected 


with the meeting wil! be donated to the Air Force Relief Society. 


. 


At 2:30 o'clock in the afternoon of December ist in the Astor Gallery of the 
Waldorf, Hon. Donald A. Quarles, Assistant Secretary of Defense for Re- 
search and Development, will preside at a Seminar on Guided Missiles in 


which leading authorities of the Army, Navy, and Air Force will participate. 


Guests may be brought 


Black tie 








S a result of recent performances 

at U.S.A.F. fighter gunnery and 

fighter rocketry contests held in 
June in the southwest United States, a 
reappraisal of the réle of the bomber 
and of the fighter airplane may become 
necessary. Fighter airplanes, flying for 
purely competitive rather than war- 
like purposes, demonstrated that they 
may now be capable of delivering 
“bangs” as big as those that bombers 
delivered in the past. 

Such a conclusion points up the fact 
that the basic design of the fighter -ir- 
plane has progressed in a few years far 
beyond the dictum first expressed of 
ficially by Gen. Frank M. Andrews in 
1935 when he organized the GHQ Air 
Force. He stated that the fighter air 
plane, then designated a “pursuit” air 
plane, was primarily “a flying machine 
gun” and that anything which did not 
contribute to its efficient operation as 
such should be stripped from it. 

Although the fighter airplane may 
have changed, fighter pilots are still as 
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enthusiastic now as they were then 
about participating in contests where 
they can exhibit their ability to aim an 
airplane gun and hit a target. 

Some of the problems encountered 
in actual combat in Korea and their 
solutions both during and after the 
Korean war influenced the perform- 
ances of the fighter airplanes at the 
1954 meet. 

The need for simplifying channels 
of communication between Army 
ground troops and Air Force air sup- 
port aircraft, as well as the desiability 


of using jet aircraft fer air support in- 





Colonel Schwartz has had no- 
table experience as a Regular 
officer of Army Ordnance over 
many years. Much of hts serv- 
with the U. §. Ar 


; 


where he 


ice was 
Fore € 
pert in armament logistics. He 
is presently on the research 
staff of Northrop Aircraft, 
Inc., Hawthorne, Calif. 


was an €xX- 


stead of propeller-driven aircraft, caused 
much talk during the initial phases of 
the Korean war. Navy and Marine 
aviators almost convinced Army ground 
troop commanders that jets provided 


inferior air support. 


pte these problems were solved 


before the Korean incident ended, 


to the practical satisfaction of Air Force 
and Army ground troops. Army ground 
troop commanders have given credit 
to the fighter-bombers of the Air Force 
for preventing the enemy from driving 
our troops into the sea during the 
early stazes of the Korean conflict. 
Lack of 


small targets, such as tanks, lessened 


accuracy in shooting at 


the popularity of 5-inch rockets during 
the initial phases of the Korean war. 
The rockets were replaced in many 
cases by napalm-filled fire bombs which 
had such a wide radius of destruction 
that pin-point accuracy was not re- 
quired in aiming them. 


Some of our pilots were not too 
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happy about their caliber .50 guns 
when they found that enemy aircraft 
were equipped with cannon of 20-mm. 






and sometimes larger calibers. There 





was much discussion of the relative 





advantages of various calibers and a 
strong demand for 20-mm. and 30-mm. 
cannon in our fighter aircraft. This de- 
mand existed even though the battle 
he score showed that our fighters shot 
43 down many more of the enemy fighters 
than they did of ours. 

Sights for aircraft guns equipped 
with radar ranging devices were used 
in Korea. Initially there were many 
maintenance problems connected with 
these sights. It was found that the turn- 
mechanics too 


over of enlisted was 





great to enable complicated electronic 
“gadgets” to be maintained adequately. 


HIS problem was alleviated consid- 

erably with the help of “tech reps” 

—civilians qualified by long experience 

to assist in and sometimes supervise the 

maintenance of electronic equipment. 

Lack of confidence of some pilots in 

aa . the maintenance status of electronic 

sighting aids was such as to cause 

them to go back to completely visual 

sights and in some cases to depend on 

tracer ammunition as in World Wars I 
and II. 

Waiting until they could see “the 
whites of the enemy’s eyes” before 
opening fire was frequently reported as 
giving best results. An analysis of gun- 
camera film shows that a surprisingly 
large proportion of the hits on enemy 
airplanes in Korea was obtained at 





comparatively short ranges where any 
kind of simple aiming aid may have 
been sufficient. 

There have been numerous changes 
in equipment since the last gunnery 
1950. About half 
participating in 1950 used propeller- 


meet in the teams 
driven airplanes, whereas in 1954 only 
jet aircraft took part. Radar equipment 
was considered so unreliable in 
1950 that pilots objected to the 
use of radar aiming aids. This 
year, practically all aircraft were ZS 
fitted in such a manner that 


only radar aiming equipment 


could be used, and complaints con- 
cerning its reliability were compara- 
tively few. 

In 1950 the phases of the gunnery 
meet were more or less conventional. 
They included firing with caliber .50 
guns at towed targets in the air, firing 
caliber .50 guns and rockets at targets 
on the ground, and dive bombing and 
skip bombing ground targets. 

Two brand-new phases were added 
in 1954. The first innovation was the 
firing of rockets at towed targets in 
the air from interceptor-type fighter 
airplanes whose primary targets are 
bombers and whose mission is air de- 
fense only, with no air-to-ground firing 
responsibility. 

This rocket phase was so different 
from the gunnery phase that a rocketry 
meet was held at a different place and 
a different time from the gunnery 
phase. A second change from 1950 was 
a phase which included a new kind of 
bombing using fighter bombers. While 


An F-86D Sabre interceptor fires 2.75-inch Mighty Mouse rockets from a retractable launching pod (Air Force photo). 





the gunnery phase was again conducted 
at Nellis Air Force Base near Las 
Vegas, Nev., the 1954 rocketry phase 
was conducted at Yuma Air Force 
Base, Yuma, Ariz. 

The gun used in the 1954 gunnery 
meet was the caliber .50 M3 type. Stop- 
pages in this gun were too frequent in 
1950, but by 1954 relatively little was 
heard on the subject. Tracer 
ammunition was often used 
when aiming guns in 1950, but 
in 1954 no tracers were used, 
In 1950, 5-inch HVAR rockets 
were used; in 1954, 2.25-inch 
SCAR 


were used against ground targets at 


(subcaliber aircraft rockets) 
Nellis. In the rocketry air-to-air phase 
at Yuma, 2.75-inch FFAR (folding fin 
aircraft rockets) were used in 1954. 

In the Nellis bombing phase, 3 
pound practice bombs equipped with a 
smoke shotgun cartridge were used in 
1954 instead of the 100-pound practice 
(blue) bombs equipped with a 2-pound 
black-powder spotting charge used in 


1950. 


ie 1954, teams were present from the 
Air 
from the Air National Guard (but not 


major commands as well as 
including the Navy and the Marine 
Corps). At Nellis, the commands rep 
resented were the Air Training Com 
mand, the Strategic Air Command, the 
Air the United 
States Air Forces in Europe (England 
the East Air 
Forces (Korea and Japan), the Alaskan 


Tactical Command, 


and Germany), Far 


Air Command, and the Northeastern 











Air Command (Newfoundland and 
Greenland). A team from Utah repre- 
sented the Air National Guard. 

In the 1954 rocketry phase at Yuma 
there was one team from the Air Train- 
ing Command and one team each from 
Defense Force, the 
Air Defense Force, and the 
Western Air Defense Force. F-86A, 
P-86F, F-84G, and F-94B airplanes 
were entered in the Nellis meet. F-94C 


the Eastern Air 
Central 


and F-86D airplanes were entered in 
the Yuma meet, with F-89D airplanes 
providing demonstration flights only. 

At Nellis the day fighter was the 
principal airplane. It was capable of 
firing at any ground and air. target 
visible to the eyes of the pilot. At 
Yuma, the night fighter or all-weather 
interceptor was the principal airplane. 
It was capable of firing at an air tar- 
get, such as an enemy bombardment 
airplane, which might fly at night or in 
bad weather when the ordinary day 
fighter would have considerable dif- 
ficulty in locating and aiming at the 
target. 


HE Nellis day-fighter type included 

the fighter bomber. The F-86A and 

F and F-84G airplanes at Nellis were 
the Yuma 
Against air 


much more versatile than 
all-weather interceptors. 
targets in bad weather or at night, at 
Yuma the F-94C and F-86D were ex- 
tremely effective as interceptors. 

In the firing at Nellis and Yuma 
essential differences. For 


there were 


air-to-air firings the Nellis pilot fired 


An F-84G Thunderjet fighter-bomber takes off on a practice mission 


caliber .50 guns while traveling in a 

pursuit course which could be within 

fifteen degrees of the course of the 

towed target. The Yuma pilot fired 

2.75-inch rockets while traveling in a 

collision course which is more or less 

at right angles to the path of the target. 
The Nellis pilot used radar to meas- 

ure the range of the 

target but used : 

eyes to guide the air- 

plane toward the 

get as well as to decide | 

when the guns were to 

be fired. The Yuma pilot used radar to 

find the target, radar to steer toward 

the target, and a computer to fire the 

rockets automatically at the right time. 

The Yuma pilot never saw the target 

with his naked eye! He saw only blips 


on a radar scope. 


T the beginning of the Nellis Day 
“Fighter Meet, predictions as to the 
winning team were being made. These 
predictions turned out to be quite ac- 
curate. At Nellis the winning team 
(the home team) was one which con- 


had 


teaching gunnery and had been shoot- 


sisted of instructors who been 
ing much more often than the mem- 
bers of most of the competing teams. 
The winning Nellis team was located 
adjacent to a gunnery range and could 
fire at almost any time. Other teams 
were not so lucky in having firing 
ranges available. 

In Europe, fighter squadrons might 
their 


ro to Africa to do 


have to g 


Air Force photo). 


shooting. The team captain of the 
Northeast Air Command team told me 
that he had to go about 1,800 miles to 
his firing range area. Teams stationed 
in the United States usually found it 
necessary to go some distance to their 
firing range and usually found it difh- 
cult to fire more often than a few pe- 
riods of each year. 

The Nellis team attributed its suc- 
cess partially to the high standard their 
mechanics were able to reach in main- 
taining sighting and shooting equip- 
ment. This applied especially to elec- 
tronic gear. After each gunnery flight 
the Nellis pilots usually made a par- 
ticular effort to describe to the elec- 
tronics mechanics such difficulties as 
were encountered during the flight so 
that adequate adjustment and repair 
could be made. 

The winning team from Moody Air 
Force Base, just as the winning Nellis 
team, had paid careful attention to 
maintenance of armament, especially 
the electronic phase of the aiming 
equipment. 

Some of the questions raised in the 
minds of participants and observers at 
the gunnery and rocketry meets at Nel- 
lis and Yuma in 1954 were as follows: 

What is the relation between the re 
sults in a fighter gunnery meet and the 
results in combat? Do target-practice 
methods used in fighter gunnery simu- 
late combat conditions adequately? Is 
proper relative weight given to air-to 
ground and air-to-air gunnery in fighter 
gunnery meets? Is the human element, 
the pilot, still the deciding factor even 
though equipment is becoming more 
and more automatic? Will complaints 
concerning reliability or maintenance 
of electronic equipment soon be re- 
duced to a level about the same as we 
accustomed to for me 


have become 


chanical types of equipment? 


| Rica ager repcrts on the experi- 
A 


ences of the Yuma and Nellis con- 
testing teams are expected to be pro 
These 


some of these questions and have much 


duced. reports should answer 
valuable information for personnel en 
gaged in training fighter pilots, armor 
ers, and sight mechanics as well as for 
personnel engaged in designing, manu- 
facturing, or maintaining the equip- 


ment of fighter airplanes. 
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Ordnance Basic Researe 


The program of fundamental scientific investigation established 


by Ordnance and carried on at university centers has proved 


itself a new and valuable “arsenal” for the national defense 


HE Army Ordnance Corps-spon- 

sored basic research program car- 

ried on primarily at colleges and 
universities in the United States, and 
guided and administered by the Of- 
fice of Ordnance Research, has com- 
pleted three successful years of exist- 
ence. It comprises a financially small 
but scientifically very significant part of 
the over-all Ordnance research and de- 
velopment effort. 

It used to be said that the military 
services had no need to become in- 
volved with basic research, They are 
producers and consumers of end-items, 
of “hardware,” of complex gadgets. 
Problems of fundamental research such 
as the internal friction and elasticity 
of metals and alloys, or the kinetics of 
corrosion of metals, the vibrations in 
polycrystalline ceramics, seem several 
steps removed. These are problems for 
university research people, it was stated. 

Relegation of basic research to the 
ivory tower as of no military concern 
or interest experienced an abrupt change 
following World War II with the many 
practical examples of the mili- 
tary pay-off of fundamental sci- 
entific research. It was also rec- 
ognized that America must es- 
tablish its own sources of fun- 
damental scientific knowledge, 
replacing the vanished laboratories of 
Europe upon which we had formerly 
relied for many new fundamental ideas. 

The realization that the Government 
must accept the chief responsibility for 
such an undertaking became generally 
accepted. The whole matter of increas- 
ing the national level of basic research 
remains a continuing problem, and as 
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Col. Walker W. Holler 





Colonel Holler was command- 
ing officer of the Office of Ord- 
nance Research in Durham, 
N. C. for three years before his 
retirement on August 31, 1954. 





recently as March of this year Presi- 
dent Eisenhower issued a statement in 
which he said: “I believe strongly that 
this Nation must extend its support of 
research in basic science.” 

Within Ordnance, Maj. Gen. Leslie 
E. Simon, present chief of the Ordnance 
Research and Development Division, 
early recognized the need for basic re- 
search to support the long-range de- 
velopment program of the Ordnance 
Corps. The Office of Ordnance Re- 
or OOR, 
the summer of 1951 as a Class II ac 
tivity under the Chief of Ordnance. 

A considerable period of study and 


search, was established in 


planning had prefaced its creation. OOR 
was set up in leased premises on the 
edge of the Duke University campus, 
thereby placing it in a position 

to take advantage of the excel- 

lent scientific faculty and facili- 

ties of Duke and of other neigh- 

boring educational institutions. 
Proximity to the university 

was also expected to pay dividends by 
giving the office an awareness of the 
problems connected with research con- 
tracting viewed both from the Govern- 
ment and the university ends of the 
contract. It was also appreciated that 
the scientific staff of OOR should be 
drawn from top-level scientists who 


would more likely be attracted by the 


university atmosphere. All these consid 
erations have clearly proved their worth. 

As of June 1954 OOR had received 
over 1,200 proposals from scientists all 
over the country. Of these, 410 had 
been approved for support; their aver 
age size was approximately $10,000. 
These projects were located at 126 uni 
versities in 40 States, with a few cen 
tered at research institutes and founda 
tions. 

This is not the entire Ordnance Corps 
basic research effort. The various Ord 
nance laboratories, including the ar 
senals and proving grounds, conduct 
limited programs of basic research, 
either internally or under contract with 
an external contractor. These are care 
fully coérdinated with the over-all pro 
gram through OOR. 

There are also supporting research 
projects, of a fairly fundamental na 
ture, conducted as necessary adjuncts 
to development projects. The sponsored 
OOR con 


stitutes the major portion of basic re 


program administered by 
search funded out of Ordnance Corps 


money, however. 


PRECIS of the Office of Ordnance 

Research operation runs something 
like this: New proposals outlining fun 
damental research in fields of the inves 
tigator’s own choosing are continually 
received by the office and are put 
through an extensive evaluation proc 
ess, shepherded by the four scientific 
divisions of the organization. These 
deal respectively with chemical, physi 
cal, mathematical, and engineering 
sciences. 


Each proposal is submitted to selected 


397 





scientists at the Ordnance Corps labora- 
tories for determination of Ordnance 
interest. It is also sent to several scien- 
tific referees, usually four in number, 
selected for each proposal, on a nation- 
wide basis, by an advisory committee 
of the National Research Council. 
Frequently, proposals are sent to still 
other individual scientists known to the 
OOR division directors to be outstand 
ingly qualified in a particular field. 
Over 1,500 scientists in this country 
have assisted in the evaluation of OOR 


proposals. 


ASED upon all the comments ob- 
tained, and after a study of the 
budget propesed for the project, the de- 
cision to recommend acceptance or re- 
jection is reached by the OOR Scientific 
Panel which meets weekly under the 
chairmanship of the OOR chief scien- 
tist. The eminence of this panel may be 
judged by the fact that it numbers 
among its members five persons listed 
in “Who’s Who in 
twelve in “American Men of Science.” 
When a proposal is approved for 


America” and 


forwarded, with neces 


support it is 
sary funds, to the appropriate Ord- 


nance district for negotiation and ad- 
ministration of a contract with the in- 
stitution at which the chief investigator 
is located. 

The 


than secure an exhaustive appraisal of 


evaluation does more 


system 
each proposal. It creates an awareness 
of frontier scientific problems within 
the Ordnance laboratories. Individual 
Ordnance researchers are kept in con 
tact with research areas of the most 
advanced character. 

The approved proposals have Ord- 
nance relatedness. As stated by Secre- 
tary of Defense Wilson, it is the policy 
of the Department of Defense to re- 
strict its support of basic research to 
those fields that have a high probability 
of providing useful results to the mis- 
sions of the Department. The predic- 
tion cannot be made with conclusive 
accuracy. What can be done has been 
ably stated by the so-called Weaver 
Committee in a report to the Secre- 
tary a year ago. 

The 


“without in any way abandoning or 


committee commented that 


contradicting the concept of basic re- 
search as viewed by the researcher, the 
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research adininistrator can discriminate 
between various areas of basic research, 
and can sensibly judge that certain of 
these general areas have a high prob- 
ability of producing results useful for 
given purposes, while others have a very 
low probability.” 

What can be said concerning the 
fruit of the Ordnance Corps basic re- 
search program, always with full accept- 
ance of the principles just quoted? A 
few examples drawn from OOR ex- 
perience are set forth below. 

According to a qualified evaluator, 
one project, involving work on aromatic 
silicon compounds, has advanced lubri- 
cation science by great strides. The re 
sults are a new series of lubricants con- 
taining silicon in place of certain carbon 
atoms. These are the substituted aryl 
silanes, which had not been studied 
before. They are resistant to oxidation 
and will yield lubricants with new 
properties that will directly enhance the 
operability of much Ordnance matériel. 

Two other projects, on the mecha- 
nism of fretting and on the mechanism 
of metal transfer and wear, have yielded 
a design for friction measurement which 
has been adopted by one arsenal for use 


The ac- 


companying theory of wear that has 


in its lubrication studies. 
stemmed from these projects offers a 
promising new approach to the problem 


of reduction of wear in ball bearings. 


NE project in plastic deformation 

has produced a by-product in the 
form of a new technique in X-ray 
analysis of metals. 

A method for studying precipitates in 
aluminum has been found which de- 
pends on the small angle scattering of 
X-rays. This method will show whether 
aggregates, that is, 


concentrated at grain boundaries, and 


the particles are in 


it will show their average particle size. 





“The importance of basic re- 
search is by no means con- 
fined to the positive aspect of 
new and useful theory or the 
revelation of new lines of ap- 
proach. It may serve to by-pass 
commencement of develop- 
ment projects based upon in- 
adequate fundamental know!- 
edge.” 





The method has been reproduced and 
is being used in nonferrous research at 
one arsenal. 

The importance of basic research is 
by no means confined to the positive as- 
pect of new and useful theory or the 
revelation of new lines of approach. 
It may serve to by-pass commencement 
of development projects based upon in- 
adequate fundamental knowledge. 

A classic example of this is the de- 
velopment of K-band 
World War II and the procurement of 


radar during 


quantities of equipment in ignorance of 
the fact that water vapor, present in 
the atmosphere in variable amounts, ab 
sorbs radiation of wavelengths near 
1.25-cm., the wavelength used in this 
instance, and severely limits the range 
of radar equipment in this band. 


a cost of this ignorance, in terms 
of the expense of a developmental 
item that had limited utility in the end, 
must be counted in millions of dollars. 
Conceivably, a modest basic research 
project in the field of microwave spectro 
scopy might have uncovered the exist 
ence of this phenomenon and influenced 
the use of a more favorable wavelength. 
Both in the positive sense of increas 
ing our fund of knowledge upon which 
later developmental projects and end 
items can be based and in the negative 
sense of avoiding errors of ignorance 
which can cost us heavily, both in 
money and the irreplaceable commodity 
of time, the importance of an adequate 
basic research effort seems obvious. 

It is no longer safe or sane to post 
pone fundamental research, awaiting a 
stated military requirement for some 
specific development. The frontiers of 
scientific knowledge must continually 
be pursued in advance of such demands. 
Moreover, in many instances the new 
basic knowledge will suggest to the 
Ordnance scientist possible military ap 
plications that could not be requested 
by Field Forces agencies who do not 
possess this knowledge. 

From the standpoint of national de- 
fense these truths have a somber sig- 
nificance that was underlined by As- 
sistant Secretary of Defense Donald A. 
Quarles at the Quantico Conference of 
defense leaders last June. 

Secretary Quarles pointed out that 
our technical position vis-a-vis the So- 
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viets is less favorable than it had been 
a year previous. He noted that our 
margin of advantage has been narrowed 
and that we must face the sober in- 
ferences to be drawn from these facts. 
In the technological race in which we 
find ourselves there is no end to the 
moves and countermoves. In the words 
of Secretary 
continual struggle to exploit the new 


‘ 


Quarles “it must be a 


est and best of our scientific resources.” 


HE Office of Ordnance Research en- 
deavors to keep these overriding 
considerations constantly in mind as the 
fundamental motif of its mission. Effort 
is made to keep the ties between the 
Ordnance laboratories and the projects 
close. Technical liaison with the proj 
ects is frequently assigned to these in 
stallations where they express a desire 
for it as a result of participating in the 
evaluation. 
This 


scientists, engineers, and designers con- 


liaison affords the Ordnance 
tinuing association with the work and 
with the thinking and progress of the 
chief investigators. Thus, many of the 


projects constitute Ordnance listening 





“It is no longer safe or sane 
to postpone fundamental re- 
search, awaiting a stated mili- 
tary requirement for some spe- 
cific development.” 





posts in advanced scientific fields. Con- 
versely, the university scientists gain in- 
creased knowledge of the problems of 
Ordnance. 

In a time of national emergency the 
existence of this group of scientists al- 
ready oriented toward Ordnance prob 
lems would without question prove to 
be a most valuable asset. Even now the 
vari 


Ordnance laboratories are 


using 
ous sponsored investigators as consul 
tants on specific problems other than 
those involved in the projects them 
selves. 

Progress and technical reports from 
each project are distributed widely 
throughout Ordnance, to other services, 
and to nonmilitary Government agen 
cies having research interests germane 
made of the 


to the Use is 


Armed Services Technical Information 


project. 


Basic research is the foundation in the development of such new weap- 
ons as the Nike ground-to-air missile shown below in firing position 
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Agency which periodically lists these 
reports in its “Title Announcement Bul 
letin.” 

On an even broader basis, OOR in 
vestigators are continuously submitting 
articles for publication in scientific jour 
nals. OOR also sponsors scientific sym 
posia of national and international 
scope. Two such meetings have been 
sponsored jointly by the American 
Mathematical Society and OOR. 

A larger meeting of international 
scope, planned for this fall and spon 
sored jointly by the American Physi 
cal Society, the National Bureau of 
Standards, and OOR, will explore all 
aspects of temperature. Highly profit 
able meetings of chief investigators have 
been held in several of the scientifix 
subfields of chemistry, physics, and en 


gineering. 


I ECENTLY the OOR was assigned 


; 


responsibility for preparation of 


the Ordnance Engineering Design 
Handbook series, a large and complex 
job, one purpose of which is to help 
speed the transition of research results 
into form usable by the design engineer. 

Within _ its 


OOR is sponsoring work in the funda 


mathematics program 


mental aspect of operations research 
By a recent arrangement the chief. in 
vestigator on this project is to be fur 
nished data from actual Ordnance Field 
Service problems for use in his analyses, 
in place ol examples drawn from in 
dustrial situations. 

The conclusion seems warranted that 
Re earch, on 


the Office of Ordnance 


of the younger members of the Ord 
nance Corps team, is playing a vital 
role in the long term over-all require 
ment of national defense. The support 
ing staff of the office is both able and 
dedicated, and the caliber of the 


spon 


sored scientific investigators is of the 


highest. 


: yew combination appeais to be deh 


nitely auspicious. The organization 


should give a good account of itself 


in the continuous struggle to increase 


fundamental knowledge in the scien 


tihc fields on which Ordnance tech 


nology is based and in the subsequent 


integration of this knowledge into a 


more effective defense and a more s« 


cure future for all of us. 
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(Guide to Ordnance Reading 


This selected libliography of land, sea, and air weapons and 


related subjects should prove a useful tool for the “gun bug,’ 


3 


the military historian, and the servous student of armament 


HIS short list of books on the 

design, development, production, 

maintenance, and use of major 
ordnance items is designed to aid the 
civilian or military worker, student, or 
enthusiast in ordnance. 

Some time ago the editors of Orp- 
NANCE commissioned the author to 
compile a list of selected books in an- 
swer to the many requests for such 
information. This was published under 
the title “Reading Course in Ordnance” 
in the January-February 1950 issue and 
was subsequently reprinted. 

The rapid changes and developments 
in many ordnance items and processes 
make necessary the current revision 
and extension. Every effort has been 
made to replace all items in the bibliog- 
raphy with books of later date, but 
quite a few items of the original list re- 
main the best for the purpose—many 
having been specifically so termed by 
the authorities of the armed forces who 
were consulted during the course of 
the compilation. 

No classified publications are listed, 
and any attempt to include pertinent 
articles from periodicals is precluded by 
limitations of space. Very obviously, 
however, a scanning of the recent files 
of Orpnance ind other technical jour- 
nals will greatly supplement the ord- 
nance information contained in the 
listed works. No foreign-language pub- 
lications or those concerned principally 
with higher mathematics are included. 

Grateful acknowledgment is made to 
the following for their helpful advice 
and suggestions: Col. William H. Fred- 
erick, secretary of the Air University, 
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F. W. Foster Gleason 





Mr. Gleason is a military his- 
torian and student of arma- 
ment, and has served on the 
book review staff of Orp- 
NANCE for many years. 





Maxwell Air Force Base, Ala.; Miss 
Eva Liberman, chief of the library di- 
vision of the U.S. Naval Ordnance Lab- 
oratory, White Oak, Md.; Col. John 
D. Billingsley, professor of ordnance, 
United States Military Academy, West 
Point, N.Y.; Brig. Gen. Edward P. 
Mechling, commander of the Air Force 
Armament Center, Eglin Air Force 
Base, Fla.; Capt. W. T. 
¥ "SS Jenkins, head of the de- 
partment of ordnance 
and gunnery, United 
States Naval Academy, 
meee Annapolis, Md.; Brig. 
Gen. W. S. Slaughter, Ret., formerly 
commanding the Ordnance Training 
Command, Aberdeen Proving Ground, 
Md.; Miss Clara J. Widger, librarian, 
Industrial College of the Armed Forces, 
Fort Lesley J. McNair, Washington, 
DC. 


Air Weapons 
Across THE Space Frontier. Edited by 
Cornelius Ryan. Viking Press, New 
York (1952, 147 pages). A symposium 
on the conquest and exploration of 
space. Six experts write of their special- 
ized aspects in this field. Dr. Wernher 
von Braun, foremost rocket engineer, 
discusses the technology (more than 


one third of the book). Establishment 
and use of the space station are treated. 

Att THE Worwp’s ArrcraAFT—1953- 
1954. Compiled and edited by Leonard 
Bridgman. All the World’s Aircraft 
Publishing Company, Ltd., London. 
Also Macmillan Company, New York 
(352 pages). Since 1909, this now-mas- 
sive annual has been the airman’s 
equivalent of the famous “Jane’s Fight- 
ing Ships.” Necessarily, military infor- 
mation is less complete than civil data, 
but even Soviet aircraft are quite well 
represented, Profusely illustrated by 
photographs and silhouettes. Very com- 
plete index. 

Fiicut into Space: Facts, Fancies, 
and Philosophy. By Jonathan Norton 
Leonard. Random House, New York 
(1953, 307 pages). The science editor 
of Time presents the actual accomplish- 
ments of space penetration by rocket 
and the theories on which future hopes 
are based. There is added much pure 
speculation and fantasy. 

Ip—Eas AND Weapons. By Dr. I. B. 
Holly, Jr. Yale University Press, New 
Haven (1953, 222 pages). A study and 
discussion of the struggle for the ac- 
ceptance of a new weapon of warfare, 
using the introduction of the air arm 
into the First World War as the ex- 
ample and criterion. 

New Weapons For Arr WARFARE. 
Edited by Joseph C. Boyce. Little, 
Brown & Company, Boston (1947, 242 
pages). Describes the work of those 
sections of the Office of Scientific Re- 
search and Development which dealt 
with fire-control devices, proximity 
fuzes, and guided missiles. 
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Ammunition 

Ammunition: Its History, Develop- 
ment, and Use. By Melvin M. Johnson, 
Jr., and Charles T. Haven. William 
Morrow & Company, New York (1943, 
374 pages). The complete story of all 
ammunition, up to the 20-mm. shell, by 
two well-known arms authorities. It is 
replete with charts, tables, and illustra- 
tions. 

CHEMIsTRY OF PowpER AND ExptLo- 
sives. By Tenney L. Davis. John Wiley 
& Sons, New York (1943, two volumes, 
489 pages). This standard textbook 
gives a complete and technical presen- 
tation of the chemical and physical phe- 
nomena of all explosive substances to 
the date of publication. 

Compcete Guipe To HanpLoapinc. 
By Philip B. Sharpe. Funk & Wagnalls 
New York (1949, 694 
pages). This revised edition of a long- 


Company, 


standard work is profusely illustrated 


and furnished with many charts and 
tables. 

ELEeMENTs oF AMMuNITION. By Theo- 
dore C. O’Hart. John Wiley & Sons, 
New York (1946, 412 pages). Still the 
held, this 


covers design of military explo- 


basic standard text in its 
work 
sives, primers, detonators, tracers, am- 
munition for small arms, artillery, and 
aircraft weapons, pyrotechnics, rockets, 
mines, and grenades. 

Wuy Nor Loap Your Own? By Col. 
Townsend Whelen. A. S. Barnes, New 


York 
pages). A 


(I19Q5I, 
concise, 
clearly written, and 
simple work for both 4 
the beginner and the 
expert. 


Atomic Weapons 
Atomic Weapons in Lanp Comsat. 
By Col. G. C. Reinhardt and Lieut. Col. 
W. R. Kintner. Military Service Pub- 
lishing Company, Harrisburg (1953, 
182 pages ). Twoexperienced military in 
structors record the results of eight years 
of study of the newest arm. They de- 
scribe in detail the necessary training and 
psychology for tactical use and defense. 

Tut 
Prepared under the 
Los Alamos Scientific Laboratory. U.S. 


Errects or Atomic WEAPONS. 


direction of the 
Government Printing Office, Washing- 
ton (1950, 456 pages). A compilation 


of the effects of these weapons on per- 
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sonnel and matériel. Discusses protec- 
tive measures and materials based upon 
tests and expert opinion. 

Harwett: The British Atomic En- 
ergy Research Establishment. Prepared 
by the Ministry of Supply and the Cen- 
tral Office of Information. Philosophical 
Press, New York (1953, 92 pages). The 
story of “England’s Los Alamos,” sim- 
ply told. Amply illustrated explanation 
of the working tools of the nuclear 
physicist. 

Tue Hyprocen Boms. By James R. 
Shepley and Clay Blair, Jr. David Me- 
Kay Company, New York (1954, 244 
pages). The dramatic story of Amer- 
ica’s struggle to produce the H-bomb. 

Nucrear Puysics. By W. Heisen- 
New 


distin- 


burg. Philosophical Library, 
York (1953, 


guished physicist writes of the history 


225 pages). A 
and the modern concept of the struc- 
tures, energies, forces, and reactions of 
atoms, molecules, and nuclei. The basic 
principles are explained without resort to 
higher mathematics. Contains sketches, 
diagrams, tables, and photographs. 
Report oN THE Atom. By Gordon 
Dean. Alfred A. Knopf, Inc., New 
York (1953, 321 pages). The Chairman 
of the Atomic Energy Commission (1950 
1953) provides a nontechnical history 
of ten years of atomic-energy develop 
ment and discusses its potentialities. 
Problems of Government and industry 


are treated. 


Automotive 

Automotive Mecuanics. By William 
H. Crouse. McGraw-Hill Book Com- 
pany, New York (1951, 752 pages). A 
highly qualified writer completely cov 
ers the modern automobile and truck. 
Includes operation, trouble shooting, 
and repair. 

Automotive Mecuanics. By Joseph 
Heitner. D. Van Nostrand Company, 
New York (1954, 501 pages). A com- 
plete basic text on the automotive ve 
hicle. Clearly and logically progresses 
from basic principles to the current 
complicated mechanisms. Book stresses 
the “how” rather than the “why”. 

PrinciPLes OF AUTOMOTIVE VEHICLES. 
TMo-2700, Government Printing Office, 
Washington (1947, 441 pages). Thor- 
ough coverage of operating principles 
with considerable detailed treatment of 


components peculiar to military vehicles. 


PRODUCTION OF 

f Motor Venicres. By 
H. M. Cunningham, 
W. F. Sherman and G. 
W. Maso. McGraw 
Hill Book 
New York (1952, 169 pages). A well 


r¢ 


Company, 


illustrated and authoritative description 
of the controls, policies, and techniques 


of commercial production. 


Economics 


Accountinc Guipe For DeErenst 
Contracts. By Paul M. Trueger. Com 


York 


(1953, 323 pages). Presents a complete 


merce Clearing House, New 
picture of “how to do it” for every one 
engaged in defense contracts. A time 
saver on a complicated subject. 
Economic MosBiLizaTIOoN ANp STAI 
By Lester V. Chandler and 
Wallace. Henry Holt & 
New York 


pages). Presents selected material on 


LIZATION. 
Donald H. 


Company, 610 


(1951, 
the economic aspects of war and de 
fense. 
Economics oF NaTIonaL Security 
(Second Edition). By George A. Lin 
New York 


(1953, 643 pages). Treats of the history 


coln. Prentice-Hall, Inc., 
and ramifications of this problem, re 


sources of military power and their 


management, financial stability, inter 
national effects. Basic to an understand 
ing of cost problems of the Nation's 
security. 

Tue Pricinc or Mivitary Procur 
MENTS. By John Perry Miller. Yale Uni 
versity Press, New Haven (1949, 292 
pages). Records and discusses the plan 
ning and pricing policies of World 
War II and the postwar years. Presents 
recommendations for future policies. 
AND DeveEtop- 
A Study 


ot Manpower and Costs. U.S. Depart 


Screntiric RESEARCH 


MENT IN AMERICAN INDUSTRY 
ment of Labor, Bureau of Labor Statis 
tics, and Department of Defense. Gov 
ernment Printing Office, Washington 
(1953, 106 pages). This reference book 
let is based upon surveys of 2,000 com 


panies and 500,000 employees. 


General Ordnance 


ARMAMENT History (Second 
Edition). By Maj. Gen. J. F. C. Fuller. 
Charles New York 


(1945, 207 pages). This is still the fore 


AND 


Scribner’s Sons, 


most over-all discussion of the major 


weapons of history, their use, and their 
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effects on warfare and policies. By an 
authority on all phases of ordnance and 
military affairs. 

ArsENAL oF Democracy. By Donald 
M. Nelson. Harcourt Brace and Com- 
pany, New York (1946, 439 pages). 
This actual record of industry’s mobili- 
zation in World War II offers a guide 
to ordnance planners, civil and mili- 
tary, for current and future efforts. 

ELeMENTs oF Orpnance. By Thomas 
J. Hayes. John Wiley & Sons, New 
York (1938, 715 pages). Though out- 
dated in many of its examples, this 
classic in the field of general ordnance 
reliably covers the basic principles and 
theories of explosives, ballistics, gun de- 
sign, and the like. 

A Hunprep Years or War. By Cyril 
Falls. The Macmillan Company, New 
York (1954, 419 pages). A survey of 
the military aspects of wars from 1850 
to 1950. 

Tue Inpustry-OrpNance TEAM. By 
Lieut. Gen. Levin H. Campbell, Jr. 
McGraw-Hill Book Company, New 
York (1946, 461 pages). The over-all 
story of the work and accomplishments 
of the United States Army Ordnance 
Department in World War II as told 
by the wartime Chief of Ordnance. The 
immense task of the design and pro- 
duction of our matériel and the admin- 
istration of the Department is related 
in bold outline. Well illustrated. 

Mecuanics—Part I: Statics, 336 
pages; Part II: Dynamics, 665 pages. 
By J. L. Meriam. John Wiley & Sons, 
New York (1952, two volumes). Pre- 
sents an exposition and extension of the 
theories of Newtonian physics. For the 
advanced student. 


MoperRN ORDNANCE PropUCcTION. 


Compiled by the editors of Steel. Pen- 


ton Publishing Company, Cleveland 


ae 


review of ordnarice-pro- 3 


(1951, 186 pages). 
Composed of  signifi- 
cant articles, this work 
offers a representative 


duction methods of the 
past ten years. Scope includes heat treat 
ment, cold extrusion, cartridge cases, 
shells, guns, fuzes, and combat vehicles. 
OrpNaNce Propuction MeErTHops, 
Edited by Charles O. Herb. Industrial 
Press, New York (1951, 534 pages). A 
compilation of selected articles from 
manufacturing 


Machinery. Describes 
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methods for small arms, ammunition, 
artillery, fuzes, rockets, bombs, tanks, 
and torpedoes. 

Orcanizinc Screntiric ResEaRcH 
ror War. By Irvin Stewart. Little, 
Brown & Company, Boston (1948, 
358 pages). The administrative history 
of the Office of Scientific Research and 
Development (National Defense Re- 
search Council). A record of the prac- 
tical beginnings of the utilization of 
modern science for warfare. 

Principtes oF Firearms. By Maj. 
Charles E. Balleisen. John Wiley & 
Sons, New York (1945, 146 pages). A 
technical guide to the basic engineering 
design of firearms. Well illustrated. 

THeory oF THE INTERIOR BALLIsTICs 
or Guns. By Dr. J. Corner. John Wiley 
& Sons, New York (1951, 443 pages). 
A thorough, sound, and penetrating 
presentation of modern methods and 
trends in up-to-date interior ballistics. 

Weapons: A Pictorial History. By 
Edwin Tunis. World Publishing Com- 
pany, Cleveland (1954, 152 pages). A 
graphic exposition of all weapons, from 
the stone ax to the “atomic cannon.” 
The text is generally good, despite some 
technical errors. Not a textbook, but 
excellent for the beginner and of in- 
terest and some value to the general 
student of ordnance. 

Weapons or Wortp War II. By Maj. 
Gen. G. M. Barnes. D. Van Nostrand 
Company, New York (1947, 317 
pages). All the major items which 
were produced by the Ordnance De- 
partment are illustrated, described, and 
book 


discussed. The is semitechnical 


and accurate. 


Materials 

FaTiGuE AND Fracture oF MerTALs. 
Edited by William L. Murray. John 
Wiley & Sons, New York (1953, 313 
pages). Comprises fourteen papers by 
outstanding experts in this field. The 
technology is moderately simplified and 
well illustrated. 

Faticue or Metats. By Dr. R. Ca- 
zaud. Philosophical Library, New York 
(1953, 334 pages). A European metal- 
lurgist offers a competent study of the 
oldest plague of the worker in metals. 
A compilation of past knowledge and 
little-known European tests. Well docu- 
mented and with a comprehensive bib- 
liography. 


MaTERIALs AND Processes (Second 
Edition). By James F. Young. John 
Wiley & Sons, New York (1953, 1,074 
pages). A textbook prepared by the au- 
thor and many specialists for the reader 
of engineering background and the in- 
formed industrialist. Complete and au- 
thentic. 

» MatTeriats Hanp- 
Book (Seventh Edi- 
tion). By George S. 
Brady. McGraw-Hill 
Book Company, New 
York (1951,913 pages). 
This reference work gives accurate in- 
formation on more than 9,000 materials. 
Part I 
chemical properties, substitutes, alter- 


is devoted to physical and 
nates, and uses. Part II provides the 
charts, maps, and tables on world dis- 
tribution and production, with interpre- 
tation and analysis. 

MerALs AND Ptastics. By Thomas P. 
Hughes. 
Company, Chicago (1947, 373 pages). 
Presents a detailed study of the more 


Irwin-Farnham Publishing 


common metals, alloys, and plastics and 
a comprehensive view of their manu- 


facturing processes. 


Naval Ordnance 

Jane’s Ficutinc Snips: 1953-1954 
(Fifty-fifth Edition). Edited by Ray- 
mond V. B. Blackman. Sampson Low, 
Marston & Company, Ltd., London 
(462 pages). Also McGraw-Hill, New 
York. This is the standard listing of 
the naval vessels of all nations. Soviet 
ships and naval facilities are fairly well 
represented, though with a number of 
cautionary “probables.”’ Over 600 
photographs and drawings. All naval 
trends are thoroughly discussed. 

Navat Orpnance. By the Depart- 
ment of Ordnance and Gunnery. U.S. 
Naval Institute, Annapolis (1939, 482 
pages). Still the standard textbook of 
naval ordnance at the United 
Naval Academy. Well illustrated. 
AND TuHeir Uses. 


States 
Nava WEAPONS 
U.S. Naval Institute, Annapolis (1943, 
72 pages). Used by fourth classmen at 
the Naval Academy. Covers naval ord- 
nance matériel to date of publication. 

U.S. Navy Bureau oF ORDNANCE IN 
Worip War II. By Buford Rowland 
and William B. Boyd. U.S. Govern- 
Printing Office, 
528 pages). A factual and in- 


ment Washington 


(1954, 
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teresting record of the Bureau's strug- 
gle to develop and provide the Navy's 
huge needs in weapons. The program 
is analyzed in detail, both by item and 
by step. The codperation of industry 
and the Army Ordnance Department 
is noted, and weapons failure is ob- 
jectively treated. A helpful guide to all 
ordnance students. 


Rockets and Guided Missiles 

BALLISTICS OF With 
Special Reference to the Dynamical and 
Physical Theory of the Rocket Weapon. 
By Dr. J. M. J. Kooy and Dr. J. W. H. 
Uytenbogaart. Technical Publishing 
Company, Haarlem, Holland (1947, 
472 pages). The work presents an en- 
tirely technical treatment of the guided 


THE Future: 


missile. It thoroughly covers the Ger- 
man V-2 missile, with many diagrams 
and equations. 

DEVELOPMENT OF THE GuipED Mis- 
site. By Kenneth W. Gatland. Philo- 
sophical Library, New York (1952, 133 
pages). A compilation of all available 
information on British, American, Ger- 
man, and Swiss projects in the fields of 
rockets and guided missiles. Some 
ninety of these are listed, with princi- 
pal characteristics. 

Guwep Missites, Rockets, AND Tor- 
pepors. By Frank Ross, Jr. Lothrop, 
Lee & Shepard, Inc., New York (1951, 
186 pages). A comprehensive and ac- 
curate treatment of the broad subject of 
guided missiles. Written in nontechni- 
cal language, the book covers all World 
War II projects and postwar develop- 
ments in America. 

MaTHEMATICAL THEorY OF RocKET 
Fucut. By J. Barkley Rosser, Robert 
F. Newton and George L. Gross. Mc- 
Graw-Hill Book Company, New York 
(1947, 246 pages). The volume is based 
upon the official reports of the National 
Defense Research Council, with added 
narrative and features. While funda- 
mentally entirely technical, the narra- 
tive may be followed without using 
the involved mathematics of the text. 

Rockets, MIssILEs, AND SPACE TRAVEL. 
By Willy Ley. The Viking Press, New 
York (1951, 436 pages). An experienced 
rocket man records the evolution, cur- 
rent progress, and future of rockets, 
guided missiles, space stations, and 
space ships. 

Space Traver. By Kenneth W. Gat- 
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land and Anthony W. Kuesch, Philo- 
sophical Library, New York (1954, 205 
pages). Two British experts have com- 
piled the complete story of investiga- 
tions into this field. Contains a detailed 
record of German rocket work and 
American continuance. Written for the 
exacting reader. 


Small Arms 
AvuToMATIC WEAPONS OF THE WorLD. 
By Melvin M. Johnson, Jr., and Charles 
T. Haven. William Morrow & Com- 
pany, New York (1946, 643 pages). 
Expansive presentation of the entire 
record of automatic arms, their histori- 
cal development, their detailed function 
and use, and their maintenance. Nu- 
merous illustrations and references. 
Tue Gun Dicest (Ninth Edition, 
1955). Edited by John T. Amber. The 
Gun Digest Company, Chicago (1954, 
224 pages). This handsome, paper- 
bound work describes the 


American nonmilitary firearms, with 


latest in 


articles by leading experts in many re- 
lated fields. Profusely illustrated and 


Ty 


with many tables, ap- 
pendices, and refer- 
ences. Ideal for the 
sportsman, student, col- Sasi 
lector, and “gun bug.” 

Hatcuer’s Book oF 
THE Garanp. By Maj. Gen. Julian S. 
Hatcher. Combat Forces Press, Wash 
ington (1948, 300 pages). The standard 
shoulder weapon of the U.S. armed 
and meticulously 


forces is technically 


described and discussed by a _ noted 
small-arms authority. Contains numer 
ous tables of ballistics and many refer 
ences. 

Hartcuer’s Noresoox. By Maj. Gen. 
Julian S. Military Service 


Publishing Company, Harrisburg (1947, 


Hatcher. 


488 pages). An eminent writer on 
small-arms design compiles his work- 
ing notes of forty years as a standard 
reference work for all who study or use 
small arms or their ammunition. In- 
cludes exacting ballistic tables and ref- 
erences. 

Tue Macuine Gun: History, Evolu- 
tion, and Development of Manual, Au- 
tomatic, and Airborne Repeating Weap- 
ons (Vol. I). Lieut. Col. George M. 
Chinn. U.S. Government Printing Of- 
fice, Washington (1951, 688 pages). 
(Note: Volumes II and III of this work, 


dealing with future developments, are 
“classified.”) Years of research by a 
team of experts has produced the most 
complete and authoritative study of this 
class of weapon. 

Tue Pistow Book. By 
Lieut. Col. Charles Askins. Stackpole 
(1953, 347 
pages). An authoritative and stimulat- 


SHOOTER’S 


Company, Harrisburg 
ing account of serious work with the 
handgun. Includes several chapters by 
other experts. 

Pistots AND Revotvers: Volume I of 
the N.R.A. Book of Small Arms, By 
Walter H. B. Smith. Military 
Publishing Company, Harrisburg ( 1946, 


Service 


638 pages). A profusely illustrated and 
authoritative description and discussion 
of all-important models of modern 
hand the details of 
functioning and maintenance. 
Rirtes: Volume II of the N.R.A. 
Book of Small Arms. By Walter H. B. 
Smith, Military 


Company, Harrisburg (1948, 548 


arms with their 


Service Publishing 
pages). Military rifles of all nations are 


described in detail and _ illustrated. 
Many sporting rifles are illustrated and 
their main characteristics noted. Am 
munition for all these arms is fully 
treated. Glossary and appendices. 

Tut 


Handbook of the 


IN Riece Precision 
Benc h Rest Shooters’ 


Association (Third Edition). Prepared 


ULtimatt 


by members of the association and 
edited by Col. Townsend Whelen. The 
Stackpole Company, Harrisburg (1954, 
358 pages). This complete and techni 
cal account of “how to put ten shots at 
200 yards into a group measuring .5276 
inch” will be of interest and value to 
all who work on problems of extreme 


precision in the rifle. 


Tanks 
TaNKs AND Armorep Venictes. By 
Col. Robert J]. Icks. Duell, 
Pearce, New York 


pages). A leading authority on the de 


Sloan & 
Inc., (1945, 264 


sign and production of these items 
Ameri 

This 
has been found to be still the most sig 


Ic ks 


advises us that he is preparing “Armor 


writes of his experience with 


can and foreign models. (Note 

nificant work in its field. Colonel! 
in Atomic Warfare.” Time and place 
of publication are not available, but we 


suggest that it will prove a most val 


uable addition to ordnance reading. 
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Scientific Advice 

The Army Scientific Advisory Group 
has just been established on a perma- 
nent basis and is being reorganized and 
revitalized. 

The ASAG was originally established 
on a 1951. Since 
that date it has been composed of ten 


temporary basis in 
outstanding scientists, industrialists, and 
educators. 

But the highly competent Davies 
Committee (see references on page 
369) in reviewing the organization of 
the Army, indicated that insufficient 
use was being made of the talents of this 
advisory body. (Assistant Secretary of 
the Army Roderick also refers to the 


Group on page 374 of this issue.) 


As a consequence, the experience 
and know-how of some of the Na- 
tion’s outstanding industrial and 
scientific leaders will be 
available to the Army on a far 
more realistic and practical basis 


made 


than in the past. 


ASAG will, in the future, not only 
include the original ten members but 
at least one member to be nominated 
by the chief of each technical service of 
the Army. 

Present membership in the Army 
Scientific Advisory Group includes Dr. 
J. R. Killian, Jr., Massachusetts Insti 
tute of Technology, chairman; Dr. 
Detlev W. Bronk, president, National 
Sciences; Dr. C. W. 
du Pont de Nemours 
& Company; R. T. Haslam, W. R. 
Grace « Company; K. T. Keller, chair- 


Academy of 


Greenewalt, E. I. 


man of the board, Chrysler Corpora- 
tion; Dr. C. C. 
Institute of Technology; Dean M. P. 


Lauritsen, California 


O’Brien, University of California; Dr. 
William Shockley, Bell Telephone Lab- 
oratories and Director of the Weapons 
Systems Evaluation Group; William 
Webster, New England Electric Sys- 
tem; and Dr. F. L. Hovde, Purdue 
University. 

In these days of extraordinary world 
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tension, our Nation must continue in 
the forefront of  scientific-industrial 
progress. Military technology demands 
ever-constant alertness and a_ ready 
awareness of new trends, developments, 
and discoveries. 

To guarantee this influx of highly 
specialized knowledge, a close liaison 
with civilian experts is mandatory. The 
new ASAG, representing a milestone in 
Army-science-industry teamwork, is cer- 
tain to be beneficial and to strengthen 


our entire national-defense program. 


Cold War Cost 


The 40-year cold war (President Eis- 
enhower’s estimate) will cost heavily 
burdened American taxpayers approxi- 
mately $16 to $19 billion a year (esti- 
mate by W. J. McNeil, Assistant Sec- 
retary of Defense). 

Too bad a goodly portion of these 
incredibly vast sums cannot be spent 
on general education, hospitals, and 
homes for the aged and orphans. But 
all of us can derive some solace from 
the reflection that we are currently en- 
gaged in an arduous struggle for survi- 
val in a lawless, hungry world. This 
grim situation is being exploited to the 
utmost in the closely allied fields of 


crime, confusion, and chaos. 


lf we want to stay alive, we cannot 
afford to indulge in Utopian day- 
dreams at the expense of eternal 
vigilance, hard work, and prudent 
economy on both governmental 


and personal levels. 


In the realm of personal finance, it is, 
regrettably, a matter of every man for 
himself. But all of us have a stake in 
government taxing and spending, par- 
ticularly as our national budget reveals 
a considerable acreage of red ink. 

The most significant news is that 
the Defense Department plans to spend 
two billion less than the $37,575,000,000 
forecast by President Eisenhower in his 
budget message for the current fiscal 
year. 

But while expenditures continue to 


drop, the Pentagon will almost double 
last year’s net total of new contracts for 
procurement and construction. 

Assistant Secretary McNeil, who is 
also Controller of the Defense Depart- 
ment, explains the apparent contradic- 
tion in this fashion: 

The discrepancy between reduced 
spending and increased defense orders 
arises from the governmental distinc- 
tion between expenditures and obliga- 
tions. The Government, in most cases, 
will not begin to receive deliveries— 
and complete payments for—the weap- 
ons and equipment it orders until eight- 
een months or two years after the con- 
tract has been signed. 

Army spending will go down from 
$10.2 billion in the January budget to 
$9.2 billion; Navy spending will be cut 
from $10.5 billion to $10.3 billion; and 
Air Force spending will drop from 
$16.3 billion to $15.5 billion. 

The flow of orders, Mr. McNeill said, 
was merely a resumption of buying to 
meet the demands of the cold war after 
a period of “living off the shelf.” 


Production for Defense 


“Prior to Korea this country has had 
only two throttle settings for its indus- 
trial mobilization engine—either wide 
open or almost completely closed.” 

This view was expressed by Brig. 
Gen. J. B. Medaris, Chief of the In- 
dustrial Division of Army Ordnance, 
in an address before the Metal Powder 
Hot 


Association in September at 


Springs, Va. 


“In the case of the Korean emer- 
gency, however,” General Medaris 
continued, “we were faced for the 
first time with a condition of only 
partial mobilization where we were 
forced constantly to consider both 
the needs of war and the impact 


upon our civilian economy. 


“As a major world power we believe 
we must realize that our military obli- 
gations for the foreseeable future are 


more apt to encompass ‘brush fires’ on 
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the far-flung frontiers of our defense 
than to crash into an all-out world con- 
flict. Our system must, therefore, be 
adapted to an innumerable variety of 
throttle settings rather than only two.” 

Army Ordnance, General Medaris 
declared, prefers to favor small business 
wherever possible. 

The reason for this, he asserted, is 
that: “An examination of base war pro- 
duction shows clearly that the small 
industrial enterprises are the founda- 
tion stones to our whole industrial 
structure. Without making maximum 
use of the industrial resources of small 
business, we would not be able to es- 
tablish a solid production base sufh- 
ciently broad to meet the full require- 
ments of a national emergency. 

“In a thousand surprising ways we 
find the reliable and progressive small 
industrial concerns occupying key pro- 
duction stops in the structure support- 
ing even our largest and most compli- 


cated purchases.” 


Atomic Ships for Navy 

In an address commemorating the 
one hundredth anniversary of Mare 
Island Naval Shipyard, Calif., Adm. 
Robert B. Carney, Chief of Naval Op- 
erations, called for the addition to the 
U. S. Fleet of “many more” ships like 
the atomic-powered submarine Nav- 
TILUS, 

The Navy's chief pointed to the 
growing obsolescence of World War II 
submarines. The implication was clear, 
he asserted, that “we must step up the 
submarine-building program if we are 
to meet our maritime requirements.” 

He referred to the new $55 million 
Navutitus, launched last January at 
Groton, Conn., as the “forerunner of a 
revolutionary nuclear-powered fleet.” 

Remarking that in an earlier speech 
he had said the navy that first con- 
verted from oil to atoms might hold 
the key to supremacy at sea, Admiral 
Carney emphasized the fact that the 
United States “no longer has a mo- 


nopoly on matters nuclear.” 


Although our citizens are not fully 
aware of the significance of the 
current maritime situation, neither 
we nor our allies have any longer 


a monopoly on the seven seas. 


“We are no longer sitting pretty as 
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the sole custodian of nuclear secrets,” 
Admiral Carney said, “nor as the un- 
challenged masters of the oceans.” 

He agreed that our people had some 
reasons for complacency at the end of 
World War II but added immediately 
that those reasons are not valid today 
and that once more the United States 
must address itself to developing and 
maintaining a secure edge in the mari 
time field. 

“This matter has not been neglected,” 
he declared. “The Congress has already 
authorized significant additions and 
modernizations for the fleet.” 

The atomic submarine, Admiral Car 
ney pointed out, would have new of- 
fensive réles to play as guided-missile 
launcher and radar picket vessel for 
fast carrier task forces as well as the 
traditional assignments for elusive un 
derwater craft. 

Mare Island has long been known 
for its specialization in the building 
and maintenance of underseas craft, al 
though all types of naval vessels have 
been among the 494 ships built at that 
installation since the yard was estab 
lished in 1854 by Commander—after- 


ward Admiral—David Farragut. 


Weather and Armament 

The Business and Defense Services 
Administration announced recent pub- 
lication of twenty-six Air Force reports 
on the effects of various weather condi- 
tions on major American industries. 

This study represents probably the 
most complete investigation of its kind 
ever made. 

Here are a few typical report titles: 
“Petroleum industry in cold winter en- 
“Effects 


tremes on submarine construction,” and 


vironments,” of climatic ex- 
“Snow and the railroads.” 

Other industries examined from a 
weather standpoint are construction, 
electric utilities, iron and steel plants, 
petroleum refining, synthetic ammonia 
production, manufacture of tetraethyl 
lead, aircraft, locomotive and car manu- 
facturing, and synthetic rubber and tire 
production. 

Individual copies may be ordered from 
the Library of Congress, Publication 


Board Project, Washington 25, D. C. 


Materials Stockpile 
Nine 
been budgeted for the stockpiling of 


hundred million dollars has 


strategic and critical materials during 
the present fiscal year. 

The basic purpose of stockpiling is 
military—to assure the United States 
reserve ol vital 


a sufficient domestic 


metals and minerals in case of war. 
Perhaps we should state again that the 
primary purpose of the stockpile is not 
economic or political but military. 
Now that this point is noted, let's 


take a quick look at the breakdown. 


{ecording to Defense Mobilizer 
irthur S. Flemming, the Govern- 
ment will buy well over $145 mil- 
lion worth of new materials. This 
will go into what 
call the 


bare 


expenditure 
stock pilers 
stoc k pile "— the 


twenty-two different materials they 


“minimum 


reserves of 


say the Nation would need to meet 


wartime shortages. 


An undisclosed amount of additional 
purchases over and above the $145 mil 
lion will go for the President's so-called 
“long-term” stockpile. This is the stock 
pile set up by the Government last 
spring. These purchases of unknown 
value will include five materials: anti 


mony, metallurgical chromite, lead, 


metallurgical and zine. 


They 


market. 


manganese 


will be bought on the open 


These purchases of new materials 
for the “long-term” stockpile will come 
out of a $355 million portion of the 
stockpile budget delegated to various 
activities. In addition to purchasing 
new materials, the money will go for 
incidental costs, such as transportation 
and storage. 

Furthermore, another $400 million 
worth of materials acquired during the 
past years under the borrowing author 
ity of the Defense Production Act will 
be transferred and charged to the stock 
pile program in the fiscal year ending 
next June 30th. 

Besides the materials to be acquired 
by open-market purchases and transfers 
from D.P.A. 


Flemming gave General Services Ad 


stocks, Defense Mobilizer 


ministration, which does the actual buy 
ing, two additional lists of materials it 


may acquire by the use of “barter” 


transactions. 


These arrangements involve the ac 


quisition of materials from foreign 


countries in return for stocks of sur 
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plus U. S. farm products now held by 
the Agriculture Department or foreign 
currencies credited to the United States 
as a result of overseas sales of surplus 
farm goods. 


This adds up to at least $900 mil- 
lion for stockpile operations. And 
all of it, theoretically at least, is 
intended to serve a basic military 


purpose. 


Yet there is a great and ever-present 
danger, in these uncertain times, to 
look at the stockpile mechanism from 
a political rather than national-defense 
viewpoint. 

It would be simply wonderful, in the 
view of some citizens, for our Govern- 
ment to rush, or at least to move with 
reasonable dispatch, to the aid of dis- 
tressed areas and even to extend a sym- 
pathetic and understanding hand to a 
few ailing or feverish industries. 

But we do not think that our stock- 
pile program, which is very costly to 
harassed taxpayers and promises to be 
even more expensive in the years di 
rectly ahead, should be permitted to 
become a political football or to be con- 
verted into some kind of first-aid ap- 
paratus or benevolent handout for the 
discriminatory relief of a few eminently 
worthy but temporarily hard-pressed 


producers at home or abroad. 


Reserve Training 


The long-delayed program on man- 


power utilization in time of war 
prompts the thought that so vast a 
problem can best be solved by breaking 
it down into its component parts and 
acting on each in an orderly and efh 
cient way. 

This homely philosophy was well 
expressed during World War II when 
the then Chief of 


Gen. Levin H. Campbell, Jr., con- 


Ordnance, Lieut. 
fronted by the vast Ordnance produc- 
tion program, remarked that “the best 
way to eat an elephant is to cut him up 


in small pieces.” 


One small piece of the manpower 
problem—though a most vital one 
—is the group comprising the Re- 
serve officer personnel upon whom 
Ordnance responsibilities will de- 
pend in another emergency. These 
young men are a vital element in 


the defense picture, yet from ob- 
servation around the country their 
training, especially in the Army, ts 
far from exhilarating. 


Let us take a brief look at two phases 
of the training problem. 

1. Ordnance units of the R.O.T.C, at 
schools and colleges are fast disappear- 
ing. They are being changed to “gen- 
eral” training groups, with emphasis on 
military training as such and with 
slight concern for specialization. 

Yet Ordnance is a highly specialized 
field and it does not follow that our 
young men will be adequately prepared 
for their Ordnance assignments in after 
years if they are given only a general 
military course at college. 

Map reading of military campaigns 
is a legitimate exercise, as far as it 
goes, for tactical-officer candidates, but 
blueprint reading of missile and tank 
design would be far more appropriate 
for technical-officer candidates. 

2. Reserve officers of experience, who 
would like to keep their commissions 
active, and on a nonpay basis, are find- 
ing it increasingly difficult to obtain 
appropriate training. Time and again 
cases come to our attention of Ord- 
nance Reserve officers whose talents are 
of priceless value to the Army but 
whose experience is, let us say, of a 
procurement or production nature. 
These men, for some unknown reason, 
cannot be assigned to proper groups 
for appropriate training. 

Talk to officers in search of the an- 
swers and you will be given what 
sound like valid excuses. But the sad 
fact remains that the vastness of the 
problem seems to have obscured the 
simple but pressing details. 

It is past time to cut the elephant of 
manpower little 
pieces. Instead of eating the elephant, 


utilization up into 


however, the elephant is eating us! 


Forward Esprit! 


On all 
splendid improvement in the morale of 


sides there is evidence of 


our fighting forces. A few years ago 
esprit was quite low. Possibly the frus- 
trations of the Korean war had more 
than anything else to do with this de- 
plorable state of affairs. The fact that 
our revered Eighth Army was remade 
times during the 


completely three 


course of that conflict with horrible 
sacrifice of lives and mounting casual- 
ties in a war without victory was de- 
pressing enough. 

But that individuals regarded as so 
many “bodies” were being rotated right 
and left with slight concern for personal 
feelings or comfort was a major con- 
tributory cause to the lowering of tra- 


ditional morale. 
Gradually there has come a great im- 


provement. The armed forces reflect it 


on all sides; “family pride” is reassert- 
ing itself; the infantryman, the airman, 
and the bluejacket are not faceless 
things but American citizens who have 
an added allegiance to the regiment, 
the wing, or the task force. 

May the day soon come when a mem- 
ber of every unit of the entire armed 
force has that allegiance to his own unit 
or corps which is characteristic of the 
regimental spirit of old. Then the en- 
tire defense establishment will regain 
much of its lost strength. 

Even so simple—yet symbolic—a 
thing as the return of the salute among 
military men can be the spark to ignite 
fire of pride in one’s own organization. 
Thus, a good infantryman with pride 
in his regiment and its traditions makes 
the Army all the better; so, too, for the 
Navy and the Air Force. The flaming 
bomb of Ordnance burns brightly. May 
they all soon give the Marines a run 


for their money! 


Golden Milestone 

Our 
Combat Forces Journal—successor to 
the Infantry Journal and the Field Ar- 
tillery Journal—is observing its fiftieth 


esteemed contemporary, the 


anniversary this year. From that day in 
1904 when the /nfantry Journal was 
born until now, the publication has 
filled a vital need in the development 
and progress of our country’s combat 
forces. 

Orpnance had its beginnings sixteen 
years later, in August 1919. We of 
Orpnance have watched the progress of 
the Combat Forces’ spokesman during 
thirty-four of its fifty years and always 
with admiration, respect, and codpera- 
tion. May this very important adjunct 
to the esprit of our fighting men con- 
tinue—and with increasing success— 
the vital rdle it has played during the 


past half century. 
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Atomic Energy for Peace 


An Editorial 


ET us take a sharp look at the so-called “atomic di- 

lemma.” Our first thermonuclear explosion was wrought 

November 1, 1952. Our first atomic power engine, pro- 
totype of the first submarine nuclear power unit, was started 
on May 31, 1953. 

These two developments are symbolic of the atomic age. 
Scientists today know the number of hydrogen bombs 
needed for total world catastrophe. They also know the 
constructive world consequences of the development of 
nuclear energy for the peacetime generation of electric power. 

Thus we have, on the one side, possible frustration and 
world destruction; on the other, creativity and a common 
ground for global peace and codperation. 

Can we win the peace along the road of the hydrogen 
bomb, a formidable deterrent to enemy aggression, or along 
the road of the peacetime Arco reactor for the atomic gen- 
eration of electric power? 

The so-called “atomic dilemma” is a fallacy. It is not, 
necessarily, an “either-or” proposition. We are not compelled 
to accept one alternative or the other. There is a third pos- 
sibility. 

Our Government already has in operation, or under con- 
struction, sufficient facilities to supply present military re- 
quirements for weapons-grade plutonium. The atom is far 
advanced in the weapons field, and this superiority must be 
maintained. 

At the same time we have not advanced very far down 
the atomic road to peace and are thus confronted with an 
ever-growing and dangerous unbalance. While continuing 
to forge ahead in the field of military atomic technology, 
we should not drag our feet in making the industrial ap 
plications of atomic energy contribute to the cause of world 
peace. 

This is the view of Thomas E. Murray, distinguished mem- 
ber of the United States Atomic Energy Commission. It 
will be shared wholeheartedly by all peace-loving Americans. 


UR present position in the race for industrial nuclear 
power is not strong. We cannot afford to lose this race. 
Should this happen, an enemy would most certainly employ 
nuclear power reactors, in power-hungry countries, as an- 
other technique of world conquest. Regardless of cost, we 
simply cannot allow world leadership in the nuclear-power 
field to fall by default into the predatory grasp of any pos- 
sible enemy. 
Here are some of the major factors in this critica! situa- 
tion as outlined by Commissioner Murray: 
1. Except for one installation at Arco, Idaho, there are 
no power reactors in this country. 
2. Private industry, because of uncertain economics, can- 
not undertake anything like the effort that the world atomic 


power problem demands. If our goal is electric power from 


the atom at an early date, government must continue to 
play the major réle for the immediate years ahead. 

3. There is an ever-growing demand for electric power. 
In the United States this demand is doubling every ten 
years; in other regions the shortage of power is already 
acute. 

4. The United States must give clear and tangible proof, 
by action and not by words alone, of our determination to 
channel the energy of the atom, as soon as possible, into 
peaceful and constructive paths. 

The program for developing atomic electric power has 
been approved by President Eisenhower. A sound program, 
however, is not enough. As Mr. Murray observed, it should 
be speedily implemented, while we still have time, by a 
concrete, vigorous effort to develop atomic electric power. 

“Our first imperative task,” Mr, Murray declared, “is to 
use the atom to assist in the elimination of want where it 
exists and to forestall want where it threatens. It is clear to 
me that not only can we do this by developing nuclear power 
but that in so doing we can simultaneously enrich ourselves 
and the world both materially and spiritually.” 


E should help Belgium in the building of its power 
reactor. One of our power reactors in Japan would 
bring the “atom for peace” to a land which has only known 
the “atom for destruction.” An American reactor in the 
Land of the Rising Sun would go a very long way toward 
nullifying what has been lost at Dien Bien Phu and Geneva. 
“From my 4% years of scanning the nuclear panorama,” 
Mr. Murray concluded, “I am convinced that the future of 
civilization and culture, and of humanity itself, depends on 
our intelligent use of the atom. Now is the time for us to act 
on this conviction. Now is the time to marshal all the titanic 
forces of American labor, science, and industry behind a de 
termined effort to channel the power of the atom into the 
pathways of peace.” 

In facing what President Eisenhower estimates as forty 
years of cold war, we should not overlook the fact that 
many wartime developments have resulted in significant 
peacetime industrial progress. The modern development of 
metals, the airplane, automatic transmissions for automobiles, 
electronics and radar—these products of military pioneer 
ing have enriched the lives of all of us. Yet these and so 
many other milestones of peaceful progress were developed 
or perfected in the white heat of war. 

The needs of 
had a dual effect—an immediate military advantage and a 


national defense, therefore, have always 
long-range civilian gain. This is especially true in the held 
of atomic energy. By unwavering and unstinting support 
of national-defense requirements we are safeguarding today’s 
national ramparts and building, perhaps better than we 


realize, for a more secure and peaceful tomorrow. 





New Military Aircraft 





The new Martin B-57B bomber, above, can carry eight 5-inch rockets and four napalm tanks, and it mounts eight caliber 
50 machine guns in the wing edges. The huge Lockheed Y C-130, below, will carry loads up to twenty tons at higher 
speeds than other military transport. It is powered by four 3,750-horsepower jet-and-propeller turboprop engines. 
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@ The Office of Defense Mobilization recently an- 
nounced a major new program to maintain key U.S. 
defense plants in a “ready-to-roll” condition after 
their present Government contracts run out. 

Total cost of the program after it gets under way 
could run to “several hundreds of millions of dollars 
each year.” 

The ODM plan is contained in a new defense mo- 
bilization order. It’s aimed principally at plants and 
production facilities that manufacture complex, 
“long-lead-time” items such as jet fighters and bomb- 
ers, guided missiles, and supercarriers. 

But it also covers facilities that produce ammuni- 
tion, tanks, trucks, machine guns and other less- 
complex military equipment which would be needed 
in much vaster quantities during wartime than could 
be provided by normal peacetime capacity. 

The program authorizes the Defense Department 
and other Government agencies to enter into “main- 
tenance contracts” with the managements of pri- 
vately owned plants which are vital to the Nation’s 
“mobilization base” although their military con- 
tracts have run out. The maintenance contracts 
would provide for the “retention” of a group of key 
managers, engineers, and skilled workers who are 
familiar with the items to be produced. 

Besides keeping the production facilities in top 
condition, the “nucleus” groups would be expected 
to assist in modernizing the production facilities to 
keep pace with new developments in military weap- 
ons. In some cases, work on research and develop- 
ment projects might be involved. 

ODM said the Defense Department will begin 
its part of the program by entering into maintenance 
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arrangements with companies turning out approxi- 
mately 1,000 key military items carried on the de 
partment’s secret Preferential Planning List. The 
items on the list account for about 85 per cent of the 
Pentagon’s annual spending for military hard goods. 

In addition to the Defense Department, the Atomic 
Energy Commission and the Maritime Administra- 
tion also will work out lists of key production facili 
ties in their areas which will be selected for main 
tenance arrangements. 

ODM said the new maintenance procedures would 
be used to maintain the selected facilities “to the full- 
est extent possible in a manner which will permit 
their prompt use or conversion in time of emer- 
gency.” It emphasized that procurement from them 
of matériel currently needed “should be considered 
as only one method of supporting them.” 

As a rule, current procurement will be limited to 
low-cost producers who are essential to the Nation’s 
mobilization base. High-cost producers generally 
will not be invited to participate in current defense 
work as a means of maintaining their production 
facilities. It also provides that the Government will 
“reéxamine the mobilization base to determine if 
the capacity of the base can be maintained without 
inclusion of high-cost producers.” 

In the event that a high-cost producer is found to 
be essential to the Nation’s defense production base, 
it may expect to receive Government maintenance 
contracts. 

ODM planners have been working on the con- 
troversial “broad base” program for “quite a num- 
ber of months.” The long delays encountered in 
getting it under way apparently resulted from dis 





agreement over various aspects of the program by 
Government agencies which would be responsible 
for carrying it out. 


@ The program for building the Nation’s military 
reserves which President Eisenhower has announced 
he will send to Congress as a number-one legislative 
item next January will be awaited with keen inter- 
est by all Americans. For more than a decade, some 
of the country’s most patriotic citizens and veteran 
military leaders reached the conclusion that only by 
a system of universal military training would it be 
possible to create and maintain organized reserve 
units which would produce a “ready reserve” com- 
posed of young men. 


@ Dr. John A. Hutcheson, vice-president and di- 
rector of research of the Westinghouse Electric Cor- 
poration, has been elected chairman of the Naval 
Advisory Research Committee. He succeeds Dr. 
Augustus B. Kinzel, director of research of the 
Union Carbide and Carbon Corporation. 

Dr. Hutcheson, a member of the senior research 
advisory group of the Navy since 1946, recently 
served as committee vice-chairman. In 1950, he was 
chairman of the Committee on Ordnance of the Re- 
search and Development Board, and presently is a 
member at large of the Scientific Advisory Board, 
United States Air Force. 

Other members of the Naval Research Advisory 
Committee are: Dr. A. V. Astin, director, National 
Bureau of Standards; Dr. R. E. Dyer, director of re- 
search, Emory University Hospital; Dr. J. C. Hun- 
saker, head of the department of aéronautical engi- 
neering, Massachusetts Institute of Technology, and 
chairman of the National Advisory Committee for 
Aéronautics; Dr. Mervin J. Kelly, president, Bell 
Telephone Laboratories, Inc.; Dr. I. I. Rabi, depart- 
ment of physics, Columbia University; Dr. William 
R. Sears, dean of the graduate school of aéronauti- 
cal engineering, Cornell University; Dr. E. H. 
Smith, director of Woods Hole Oceanographic In- 
stitution; Dr. E. N. Stephens, vice-president, Central 
Research Department, Minnesota Mining and Manu- 
facturing Company; Dr. J. E. W. Sterling, president, 
Stanford University; Dr. George I. Stoddard, former 
president of the University of Illinois; Dr. J. A. Strat- 
ton, provost, Massachusetts Institute of Technology; 
and Dr. Kinzel, the retiring president. 


Pentagon has appealed to the public for 
of 200 of its knottiest problems, and the 
military services, in codperation with the National 
Inventors’ Council of the Department of Commerce, 
have drawn up a list of their toughest puzzlers. 

The list has just been published in a booklet en- 
titled “Technical Problems Affecting National De- 
fense,” and can be obtained without charge by writ- 
ing the National Inventors’ Council, United States 
Department of Commerce, Office of Technical Serv- 
ices, Washington 25, D.C. 

The problems range from how to weld titanium 
to how to decrease the noise of helicopters. Seventy 
of the problems on the list are new, but the other 130 
are carry-overs from such lists previously published. 


@ The 


solution 


@ Lockheed Aircraft Corporation announced re- 
cently that it has appropriated a fund of $10,000,000 
to finance establishment of a new scientific laboratory 
for advanced research by its Missile Systems Divi- 
sion. A cadre of eminent scientists, many of whom 
are nuclear physicists, is already on the job preparing 
for the “nuclear age” laboratory at the Missile Sys- 
tems Divisions, plants at Van Nuys, Calif., and more 
will be appointed to the staff in weeks ahead, it was 
announced by Elwood R. Quesada, vice-president 


and general manager. 


@ A titanium-expansion goal calling for the con- 
struction of facilities to process 37,500 tons of ingots 
a year by 1956 was set by the Office of Defense Mo- 
bilization. At present, there are no facilities in the 
U.S. specifically designed to produce titanium mill 
products. Users of the light, strong metal, primarily 
the aircraft industry, have relied on stainless-steel 
mills to turn out the needed titanium items. 


@ The 6oth Pilotless Bomber Squadron, equipped 
with Martin B-61 Matadors, has departed from Jack- 
sonville, Fla., for Germany from its base at the 
U.S.A.F. Missile Test Center, Cocoa, Fla. 

The assignment of the squadron to U.S. Air 
Forces, Europe, marks the second overseas deploy- 
ment of this type of unit this year. 


@ The Mechanical Mule, designed as a replace- 
ment for its Army namesake, is being tested at Aber- 
deen Proving Ground, Md. The Mule, developed by 
Willys Motors and the Army’s Detroit Arsenal, 
weighs only 750 pounds and is the first military 





vehicle able to carry a load greater_than its own 
weight—half a ton. 

With speeds ranging from 1 to 25 miles an hour, it 
can be ridden, led like a mule, or guided with one 
hand, leaving the operator’s gun arm free. The driver 
can “hinge down” the steering wheel so he can 
steer while walking or crawling at two miles an hour 
behind the vehicle. 

An over-all height of only 27 inches gives it the 
lowest silhouette of any military vehicle. The Me- 
chanical Mule was designed to take a load off the foot 
soldier’s back by transporting ammunition and other 
supplies up to front-line positions. 


@ Licut. Gen. Samuel E. Anderson, U.S.A.F., has 
been appointed Director of the Weapons Systems 
Evaluation Group, Office of the Secretary of De- 
fense, Washington, D.C., succeeding Lieut. Gen. 
Geoffrey Keyes, who reverted to retired status on 
July 31, 1954. General Keyes, who formerly had re- 
tired on October 31, 1950, was recalled to active duty 
on February 8, 1951, to become the Director of 
WSEG. 

Dr. William Shockley, research physicist of the 
Bell Telephone Laboratories, Murray Hill, N. J., has 
been appointed director of research for the Weapons 
Systems Evaluation Group. 

Primary function of the WSEG is to respond to 
calls for service and assistance from the Joint Chiefs 
of Staff and the Assistant Secretary of Defense (Re- 
search and Development) for analytical studies and 
evaluations of the comparative effectiveness and cost 
of present and future weapons systems. 

Dr. Shockley is on leave of absence from his posi- 
tion as director of the transistor physics department 
of Bell Telephone Laboratories. He joined the Bell 
organization in 1936. 

For his services during World War II as con- 
sultant to the Office of the Secretary of War and 
director of research for the antisubmarine warfare 
operations research group at Columbia University, 
Dr. Shockley was awarded the President’s Medal for 
Merit. 

From its early days of organization in 1946, Dr. 
Shockley acted as a consultant to the Joint Research 
and Development Board and continued in this ca- 
pacity with the Research and Development Board, 
the predecessor organization to the Office of the As- 
sistant Secretary of Defense (Research and Develop- 
ment) under whose direction the WSEG operates. 





© In furnishing advisory assistance to the Armed 
Forces in connection with their design and produc- 
tion problems, our Technical Divisions and Com- 
mittees speak for the American Ordnance Associa- 
tion with the full approval of its Board of Directors. 


In view of this delegation of authority, the Ex- 
ecutive Committee of the Board of Directors, at 
their recent meeting in Washington, established the 
policy that all members of A.O.A. Technical Divi 
sions and Committees (excepting service representa 
tives officially named as advisory members) must 
be members of the A.O.A. 


Armed forces representatives serving as advisory 
members of Committees are most cordially invited 
to become members of the A.O.A., but member- 
ship is not a prerequisite to their attendance at 
A.O.A, meetings. 











Dr. Shockley is well known for his contributions 
to the development of the transistor. The point-con- 
tact transistor, first announced in 1948, was invented 
by Dr. J. Bardeen and Dr. W. H. Brattain while 
working under Dr. Shockley’s supervision. 

The junction transistor, used in hearing aids, was 
invented by Dr. Shockley. He has also invented the 
unipolar and several other types of transistors. Dr. 
Shockley is the author of “Electrons and Holes in 
Semiconductors,” a standard reference for the phys- 
ics of transistors. The recently announced Bell “solar 
battery” was developed in part in Dr. Shockley’s de- 
partment. 

Dr. Shockley, a naturalized U.S. citizen, was born 
in London, England. He was graduated from the 
California Institute of Technology with a B.S. de- 
gree in 1932 and received his Ph.D. degree in physics 
from the Massachusetts Institute of Technology in 


1936. 


@ The Army will shortly undertake the reha- 
bilitation of the Alabama Ordnance Works, near 
Sylacauga, Ala., involving the expenditure of ap- 


proximately $46,000,000. 

The rehabilitation work will affect seven produc- 
tion lines of smokeless powder and other explosives, 
together with their supporting facilities. The work, 
which is expected to take two years to complete and 
which will provide employment for about 4,600 con- 
struction workers at the peak of operations, will be 
done by contract under the supervision of the Army 
Engineers. The District Engineer, Mobile, Ala., will 
be in direct charge of construction. 








MEETINGS OF NATIONAL TECHNICAL 
DIVISIONS AND COMMITTEES OF THE 
AMERICAN ORDNANCE ASSOCIATION 


e The Proving Ground Instrumentation Commit- 
tee of the Fire Control Instrument Division met at 
the Bell Telephone Laboratories Building, New 
York City, on Friday, October 8, 1954. 


e The Guided Missile, Rocket and Jato Division 
met at Brookley Air Force Base, Ala., and at Eglin 
Air Force Base, Fla., October 9-11, 1954. 


e The Artillery Division met at the Watertown 
Arsenal, Mass., on Friday, October 15, 1954. 


e The Fire Control Instrument Division will meet 
at the U.S. Naval Ordnance Laboratory, White 
Oak, Md., on Wednesday, November 10, 1954. 


e The Metal Working Lubricants Committee of 
the Advisory Technical and Research Group will 
meet at the U.S. Naval Shipyard, Brooklyn, N.Y., 
on Thursday, November 18, 1954. 


e The Propellants and Explosives Committee of 
the Advisory Technical and Research Group will 
meet at the Picatinny Arsenal, Dover, N.J., on 
Tuesday, November 30, 1954. 


e The Fuze Committee of the Bomb and Artillery 
Ammunition Division will meet at Chicago, IIL, 
on Wednesday, December 15, 1954. 


e The Dimensional Standards and Metrology Di- 
vision will meet at the U.S. Naval Shipyard, Brook- 
lyn, N.Y., during the middle of January 1955. 


e The Small Arms and Small Arms Ammunition 
Division will meet at the Springfield Armory, Mass., 
early in April 1955. 











On a stand-by basis since World War II, the Ala- 
bama Ordnance Works, when rehabilitated, will be- 
come an important unit within the over-all ammuni- 
tion manufacturing complex maintained by the Ord- 
nance Corps in constant readiness against a national 
emergency. 

The Artny stated that the Liberty Defense Powder 
Corporation has been selected to maintain the plant 
after rehabilitation and to handle operations when 
necessary. 


@ President Eisenhower on September 3, 1954, 
signed into law H.R. 6573 to provide for the promo- 
tion, precedence, constructive credit, distribution, re- 
tention, and elimination of officers of the Reserve 


components of the armed services. The new law be- 


comes effective July 1, 1955. 


This legislation affects the careers of thousands of 
Reserve officers. The report of the Senate Armed 
Services Committee dated July 29, 1954, explains 
procedures for the services in the case of promotion 
of Reserve officers in the Army, Navy, Air Force, 
Marine Corps, and Coast Guard. 

“This bill does not establish promotion and elimi- 
nation procedures which are basically new. Such 
promotion shall, in so far as practicable, be similar 
to that provided for members of the Regular com- 
ponent,” according to the report. 

Pursuant to that requirement, the military services 
are currently operating their Reserve promotion pro- 
cedures under regulations. The pending bill trans- 
lates the regulations into statutory form, but with 
respect to the Army and the Air Force makes sev- 
eral important changes. 

The bill spells out procedures for forced attrition 
among officers of the Reserve components in much 
the same manner as attrition is forced among officers 
of the Regular components. Additionally, it forces 
the attrition of officers who do not qualify for reten- 
tion on active status. 

It also spells out authority whereby officers having 
between 18 and 19 years of service will be allowed 3 
additional years in which to qualify for retirement, 
and officers having 19 or more years of service will be 
allowed 2 years in which to qualify, provided that 
such officers are not removed from active status for 
cause, physical disability, or age. 


@ It is expected that American businessmen in the 
months ahead may be given many orders for foreign 
aid goods that were originally destined to go to pro- 
ducers abroad, even though U.S. contracts will mean 
a higher cost to Uncle Sam. 

All the businessman needs to do to get part of the 
orders, even though his price is way over that of a 
foreign maker, will be to demonstrate that his indus- 
try is “depressed” and that unemployment in his 
area is high. 

That’s the way U.S. foreign procurement policy 
may well turn out in coming months as a result of 
Foreign Operations Administrator Stassen’s “loco- 
motive decision.” 

He recently announced that the U.S. split a big 
railway equipment contract between U.S. and for- 
eign producers—even though U.S. bids were much 
higher than those submitted by a number of overseas 
producers. 





ASSOCIATION AFFAIRS 


A.O.A. Executive Committee Holds 
Semiannual Meeting in Washington 


The semiannual meeting of the Execu- 
tive Committee of the Association’s Board 
of Directors, was held recently at the 
Mayflower Hotel in Washington, D.C. 

It was planned originally to have this 
meeting in the pleasant new conference 
room at A.O.A, headquarters. However, 
because of the large attendance the meet- 
ing was transferred to the East Room of 
the Mayflower. Lieut. Gen. Levin H. 
Campbell, Association president, called 
the meeting to order promptly at 10 a.m. 

Committee members present were: Her- 
bert A. Gidney, Harvey C. Knowles, Louis 
Polk, Robert L. Biggers, Reginald E. Gill- 
mor, James D. McIntyre, Florence G. 
Ferriter, and Leo A. Codd. 

Also present were: Donald F. Car- 
penter, Stanley C. Hope, and K. T. Keller 
—members of the Board of Directors; 
Henry N. Marsh, general chairman of 
Technical Divisions and Committees ; and 
from the Northwest, Fairman B. 
Lee, regional vice-president. 

All members of the staff in charge of 
sections delivered reports on the activities 
for which they are responsible. After these 
reports on A.O.A. 
8-month period through August 31, 1954, 
were received and approved by the Com- 
unfinished 


great 


operations for the 


mittee and several items of 
business were completed, several interest- 
ing items of new business were discussed. 

Committees were appointed to nominate 
directors and A.O.A. Council members at 
large. The chairmen are Mr. Gillmor and 
Ludlow King, past president of the Wash- 
ington Post, respectively. The members at 
large are to be nominated for terms of one 
year beginning January 1, 1955. There are 
five directors to be nominated for terms of 
four years beginning January 1, 1955 

The appointment of the Hon. John F. 
Floberg as assistant general counsel of the 
Association was unanimously approved by 
the Executive Committee. 

The meeting was followed by a lunch- 
eon attended by the following distin- 
guished guests: Hon. Donald A Quarles, 
Assistant Secretary (Research and Devel- 
opment), Office, Secretary of Defense; 
Hon. Thomas P. Pike, Assistant Secre- 
tary (Supply and Logistics), Office, Sec- 
retary of Defense; Hon. Frank H. Hig- 
gins, Assistant Secretary of the Army 
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(Logistics, Research and Development) ; 
Hon. George H. Roderick, Assistant Sec- 
retary of the Army (Financial Manage- 
ment) ; Hon. James H. Smith, Jr., Assist- 
ant Secretary of the Navy for Air; and 
Mr. Floberg of Kirkland, Fleming, Green, 
Martin & Ellis. 

The following Naval officers also were 
guests of the Association: Adm. D. B. 
Duncan, Vice Chief of Naval Operations ; 
Rear Adm. M. F. Schoeffel, Chief, Bureau 
Rear Adm. Tom B. Hill, 
Superintendent, Naval Gun Factory, 
Washington, D.C.; Capt. J. T. Hayward, 
commanding officer, Naval Ordnance Lab- 
oratory, White Oak, Md.; Capt. W. E. 
Sweeney, Bureau of Aéronautics. 

Air Force officers present were: Maj 
Gen. W. D. Eckert, Assistant Deputy 
Chief of Staff, Matériel; Maj. Gen. G. A. 


of Ordnance; 





Navy photo 


The Hon.- John F. Floberg, 
Assistant Secretary of the Navy 
for Air from 1949 to 1953, with 
an illustrious record as an officer 
in the U.S. Navy in World War 
Il, was appointed assistant 
counsel of the American Ord- 
nance Association at the Septem- 
ber meeting of the Executive 
Committee. 

Mr. Floberg was born in Chi- 
cago, Ill. After graduating from 
Loyola University and obtaining 
his doctor of law degree from 
Harvard in 1939, he has been 
with the Chicago law firm of 
Kirkland, Fleming, Green, Mar- 
tin, & Ellis, except for his naval 
service. He is now in the Wash- 
ington office of the firm. 











Blake, Director of Communications, Of- 
fice, Chief of Staff; Brig. Gen. Brooke E. 
Allen, Director of Information Service 
Army officers present were: Maj. Gen. 
G. C. Mudgett, Chief of Information, Of- 
fice, Chief of Staff; Maj. Gen. E. L. Cum- 
mings, Chief of Ordnance; Maj 
J. H. Hinrichs, Chief, Field Service Divi- 
sion, Office, Chief of Ordnance; Brig. 
Gen. J. B. Medaris, Chief, Industrial Divi- 
sion, Office, Chief of Brig. 
Gen. Floyd A. Hansen, Office of Program 
Coérdination; Brig. Gen. H. R. Westphal- 
inger, Office of 
Office, Chief of Ordnance. 


Gen. 


Ordnance ; 


Program Codrdination, 


GENERAL VINCENT TO 
SUCCEED GENERAL LEWIS 
ON HEADQUARTERS 
STAFF 


The Executive Committee of the Amer- 
ican Ordnance Association announces the 
retirement from active membership on the 
staff of national headquarters of the Asso- 
Burton O 
for Technical 
Having reached the As- 


ciation of Brig. Gen. Lewis, 


staff consultant Divisions 
and Committees 
sociation’s retirement age on December 31, 
1954, he will relinquish his duty 

The Committee is also pleased to an- 
Gen. Thomas K. Vin- 


commanding general 


nounce that Brig 
cent, until recently 
of the Army’s Guided Missile and Rocket 
Center at Redstone Arsenal, Huntsville, 
Ala., will become a member of the head 
quarters’ staff on January 1, 1955, suc 
ceeding General Lewis 

The activities and programs of the As- 
sociation’s Technical Divisions and Com 
mittees are under the general guidance of 
Louis Polk, a vice-president of the Asso 
ciation and president of the Sheffield Corp- 
oration, Dayton, Ohio. Henry N. Marsh, 
an official of Hercules Powder Company, 
Wilmington, Del., is general chairman of 
the Technical Divisions and Committees 

These Divisions and Committees are ad 
visory to the Defense Establishment on 
production engineering problems con- 
nected with the design and manufacture of 
Member 


ship on the Committees is voluntary 


ordnance and other armament 


General Lewis has performed outstand- 
ing service to the Association for more 
than seven years. Under his capable and 


genial direction the vast program of tech- 
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nical activities has grown to the point 
where the Association’s advisory groups 
number more than 100 with a total mem- 
bership of more than 1,200. The calendar 
of meetings, and 
rivals that of any technical society in the 


conferences, seminars 


land 
General Vincent has recently completed 


more than thirty years of active military 
service in the Ordnance Department of 
the Army during which he has held many 
positions of major responsibility at arse- 
nals, proving grounds, and depots in this 
country and abroad. He is well qualified 
to continue the excellent work which has 
been done under General Lewis’ guidance. 





New York Post Honors Company Members, 
Conducts Trip to Military Academy 


The New York Post scored two great 
successes in rapid sequence on September 
24 and 25, 1954 
tion in A.O.A 
ing for the senior executives of companies 


The first was an innova- 
programs: a dinner meet- 
which are Company Members of this As- 
sociation, a feature which our larger Posts 
will be pleased to emulate. The second 
headliner was an all-day visit to the U.S 
Military Academy at West Point by mem- 
bers and their families 

General of the Army Omar N. Bradley 
was the honor guest and principal speaker 
at a dinner meeting at the University Club, 
New York City, on the evening of Friday, 
September 24th. Under the able leadership 
of the president of the Post, Maj. Gen 
R. L. Maxwell, vice-president of Ameri- 
can Machine & Foundry Company, the 
officers and directors of the Post assem- 
bled early to greet the many distinguished 
guests 

Top officials of practically all the 
A.O.A. Company Members in the greater 
New York area were present to meet the 
senior Ordnance officers of the Army, 

Navy, and Air Force. After the reception 
and dinner, General Maxwell, as toast- 
master, welcomed those present and intro 


duced the following guests: 


<4 


me saneunar oF OF VERE 


IN 


oe el 


McDonald, As- 
Control, 


Maj. Gen. Thomas B. 
sistant for Matériel 


Office, Deputy Chief of Staff, Matériel, 


Program 
United States Air Force; Brig. Gen. J. B. 
Medaris, chief, Industrial Division, Office 
of the Chief of Ordnance, United States 
Army; Col. Edward F. McCrossin, chief, 
New York Army Ordnance District; Coi 
John D. ord- 
nance, United States Military 
Petrolino, Ordnance Of- 
Island ; 


Billingsley, professor of 
Academy ; 
Col. Joseph A. 
First Army, 
David Lambert, Naval Inspector of 
Company ; 


ficer, Governors 
Capt 
Ordnance, Ford Instrument 
Lieut. Col. John W. Graham, deputy chief, 
New York Army District ; 
Lieut. Col. Lloyd A. Ramsey, professor of 


Ordnance 


military science and tatics, Hofstra Col- 
Leo A. Codd, executive 


American Ordnance Asso- 


lege; and Col 
vice-president, 
ciation, Washington, D.( 

Each of these guests described briefly 
the nature and scope of the ordnance op- 
erations of the organizations with which 
they are connected 

General Bradley, chairman of the board 
of the Bulova Research and Development 
Laboratory, Inc., spoke movingly of the 


importance of codperative endeavor be- 


tween research and production of superior 


Before dinner for Company Members of the New York Post, General Bradley, left, 
General Maxwell, and Colonel Codd, right, inspect chart showing Post's growth. 


414 


equipment on the one hand and of private 
scientific and industrial facilities on the 
other. He was accorded an ovation, some 
of those present having served closely 
with him during the major battles of the 
European campaigns of the Second World 
War. 

At the dinner meeting referred to above, 
Col. John W. Graham, secretary of the 
New York Post, announced the appoint- 
ment of the following chairmen of Post 
committees for 1954-1956: Executive 
Committee, Vice Adm. George F. Hussey, 
Jr.; Meetings and Program, Lloyd W. 
Public Information, John G. 
Phillips; Membership, Chester Mueller ; 
Technical, Joseph L. Auer; Student Ac- 
tivities, Henry N. Sachs; Special—Con- 
stitution, Admiral Hussey ; Industrial Pre- 
paredness, Gordon B. Welch 


Stearns ; 


New York 


On the following day the 


Lieut. Gen. Blackshear M. Bryan, Su- 
perintendent, U.S. Military Academy. 


Post members and their families, by invi- 
Blackshear M 
S. Mili- 
tary Academy, were guests at West Point 
There have been other A.O.A 
inspiring establishment on the Hudson in 


tation of Lieut. Gen 


Bryan, Superintendent of the U 
visits to the 


past years but none in the great numbers 
of this occasion. Eleven hundred and sixty 
of the Ordnance fraternity were on hand 
by 10 a.m. In thirty chartered buses the 
party was first escorted by officers of the 
West Point staff to the various points of 
educational and scientific interest through- 
out the institution and were treated to a 
well-planned program which gave a clear 
picture of the effective manner in which 
Army officers of the future are educated. 
The inspiration of the West Point tra 
dition was shared by all. 

At noon the 
buffet luncheon at Cullum Hall. The dis- 
patch with which the crowd was handled 
and the superior service and excellence of 


guests were served a 


the food were favorably commented upon 
by all. 

Following luncheon the Ordnance party 
proceeded to The Plain for a special re- 
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view of the Corps of Cadets by the Super- 
intendent, Academic 
Board, and distinguished cadets who were 
cited for superior scholarship for the past 
year. As always, the parade was a moving 
spectacle, summing up the service, disci- 
pline, and patriotic zeal of the Corps dur- 
ing the past century and a half. At 2 p.m. 


members of the 


the Ordnance visitors joined with the 
Corps of Cadets at Michie Stadium to 
cheer for the Big Gray Team which met 
the stalwarts from the University of 
South Carolina. Despite the defeat of the 
Army team the impressiveness of the 
scene and the spirit of the occasion were 
enjoyed by all. 





Secretary Roderick Receives Scott 


Medal at Western Michigan Meeting 


The Hon. George Holmes Roderick, 
Assistant Secretary of the Army ( Finan- 
cial Management), was the honor guest 
and principal speaker at the annual meet- 
ing of the Western Michigan Chapter, 
American Ordnance Association, at Kal- 
amazoo, Mich., on September 10, 1954. It 
was the occasion also for the presentation 
to Secretary Roderick of the Association’s 
Frank A. Scott Gold Medal for distin- 
guished service in the advancement of in- 
dustrial preparedness for our national de- 
fense 

Secretary Roderick, 
is one of the founders of 


whose home is in 
Grand Rapids, 
the Chapter. The function was in the na- 
ture of a homecoming and a tribute to him 
for his superb leadership in industry and 
now as one of the civilian heads of the 
Army 

The Frank A. Scott Gold Medal was 
founded by the Association two decades 
ago to commemorate the services of the 
late Col. Frank A. Scott of Cleveland, 
Ohio, first Chairman of the General Mu- 
nitions Board and Chairman of the War 
Industries Board in the First World War. 
Colonel Scott was one of the founders of 
the Ordnance Association in 1919. 

The award was presented at a luncheon 
meeting of the Chapter held at the Gull 
Lake Country Club at Kalamazoo with 
Don M toastmaster. Mr. 
Compton is civilian aide to the command- 
ing general, Fifth Army, and former chief 
of the Chicago Ordnance District. 
Roderick’s address is pub- 
lished on 324 High 
praise was accorded him by his fellow 
Gerald R. Ford, Jr., a 
District of 


Compton as 


Secretary 


page of this issue. 


townsman, Hon 
Congress, 5th 
Ford has 


member of 
Michigan 

closely associated with the leaders of the 
Ordnance fraternity in Grand Rapids and 
years. He has 


Congressman been 


Kalamazoo for 
brought to his 
deep understanding of military needs as is 
shown by the sympathetic attitude of his 
subcommittee of the Appropriations Com- 


many 


congressional service a 


mittee of the House of Representatives 
Presentation of the Scott Gold Medal to 
Secretary Roderick was made on behalf 
of the officers and directors of the Ord- 
nance Association by Leo A. Codd, execu- 
tive vice-president of the Association. 
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Preceding the luncheon meeting there 
was an industrial field trip during which 
members of the Chapter and guests were 
privileged to visit the CBS-Hytron plant 
where large television tubes are in quan- 
tity production. The group, led by Secre- 
tary Roderick, Col. Britton L. Gordon, 
secretary of the Chapter, and Charles T. 
Fisher, Jr., of the Michigan Post, was 
escorted through the plant where many 
novel and ingenious methods and devices 
in this new manufacturing industry were 
on view. 

George Manalakis, personnel manager, 
CBS-Hytron, was in charge of arrange- 
ments for the visit and with his colleagues 
of the company provided a most interest- 
ing and instructive tour. 

At a business meeting following the 
luncheon Elisha Gray, II, president of the 
Whirlpool Corporation, St. Joseph, Mich., 
was elected chairman and director of the 
Chapter. At the speaker’s table at lunch- 


eon were: Colonel Gordon, president, 


Blackmer member of 
Council secretary of the Western 
Michigan Chapter; Col. Calvin Heath, 
deputy chief of the Detroit Ordnance Dis- 
trict; Mr. Fisher, president of the Na 
tional Bank of Detroit, vice-president of 
the Michigan Post, A.O.A., and civilian 
aide to the Secretary of the Army; Con- 
gressman Ford; Secretary Roderick; Mr 


Pump Company, 


and 


Sam Harrington, Kalamazoo 


vice-chairman 


Compton ; 
Manufacturing 
and director, Western Michigan Chapter ; 
Mr. Manalakis; James K. Fulks, execu- 
tive vice-president, Ex-Cell-O 
first vice-president, 
Gen. Charles L. Dasher, Jr., 
Army, 


Company, 


Corpora 
tion, and Michigan 
Post: Ma: 
deputy commanding general, Fifth 
Chicago; Mr. Gray, and Colonel Codd 


Mr. Harrington was chairman of the 


day’s program. 
e AT SYRACUSE.—The Central New 
York Chapter of the Empire Post held its 
gala summer outing at the Syracuse Coun- 
try Club at Lake Oneida 

The afternoon was devoted to 
ming and golf. In the latter sport Stanley 
Emerich, treasurer of Precision Castings 
Company, won the “Colonel’s Cup” for 


swim 


the best golf score 


including the golfers, more than 200 


members and guests were present at the 
reception and dinner meeting where Rob 
ert I. Hicks, Chapter chairman and presi- 
Corporation, presided 


dent of Lamson 


The following distinguished guests ex- 
tended greetings to the assembly : 

Col. Edward G. Miller, deputy chief, 
Rochester Ordnance District, and secre 
tary of the Empire Post, A.O.A.; Col 
Foley, officer in charge of the 
District ; 


Daniel T. 
Rochester Air 
Comdr. A. W. Czechatowski, inspector of 
naval material, Syracuse; Ray C. Malvin, 
U.S. Machinery Corporation 
Post; Donald H 


Mead, Mayor of Syracuse 


Procurement 


Hoffman 


president of the and 


A.O.A. AWARDS 
PRESENTED TO CADETS 
AT ABERDEEN 


In ceremonies on Thursday evening, 
July 29th, the American Ordnance Asso 
ciation presented ten awards to outstand- 
ing cadets of the 1954 Ordnance Reserve 
Officers’ Training Corps Summer Camp 
at Aberdeen Proving Ground, Md 

Cadet Fair Colvin, Jr., of Shreveport, 
& M 


as the outstanding 


La., a student of Texas A College, 


received the award 
cadet of the entire encampment. The 21 
cadet has just completed his 


& M 


to receive his degree and commission in 


year old 
junior year at Texas A and hopes 
the spring of next year. Col. Leo A. Codd 
executive vice-president of the Associa 
tion, made the presentations 

The outstanding cadets in each of the 
battalions and companies to receive 
awards were 

First Battalion 


Sharp, Atlanta, Ga., 


Robert M 
Institute of 


Cadet 
Georgia 
Technology 

Second Battalion—Cadet John D 
Leonard, N.Y., Hofstra College 

Third Cadet Conrad M 
Cummings, Shreveport, La., 4. & 
M. College 


Company A 


sattalion 


Texas 


Cadet Samuel K. Mihara 
San Francisco, Calif., University of Cali 
fornia 

Kietz 


& M 


Cadet Robert | 
Oklaiioma A 


Company B 


man, Dewey, Okla., 
College 
Burrelli, 


Cadet Alfonso 
N.Y Hofstra ( ollege 


Company D.—Cadet 
meyer, Il], Western Springs, 


Company ( 
Nesconset 
Casper W icke 
lil., Purdue 
University 
Cadet Louis E. Enderle 
Collingswood, N.J., Rutgers University 

Company F.—Cadet Clifford Collins 
Huntington, W. Va., Marshall Colleg: 


were 


Company E 


made in the 
Jonathan L. Hol 
Aberdeen 


summer camp 


The presentations 


presence of Maj. Gen 


man, corn manding general of 


Proving Ground and the 
commander, and Lieut. Col. Gervase I 
, 
military 


& M 


the deputy summer camp commander 


Barnhill, assistant professor of 


science and tactics at Oklahoma A 








Maj. Gen. Leslie E. Simon Addresses 
Florida Post at Eglin Air Force Base 


The Florida Post took off full gun at 
its first meeting of the year on September 
20th at the Armament Test Center, Eglin 
Air Force Base. Almost the entire mem- 
bership in the area assembled at the Bea- 
cons Hotei on the Gulf Coast to greet 
Maj. Gen. Leslie E. Assistant 
Chief of Army Ordnance for Research 
and Development. 

After a reception in the patio, the meet- 
ing was called to order in the dining room 
Paul S. Bechtel, U.S.A.F., 


Simon, 


where Col 


yy. 


tional A.O.A. Councilman for the Florida 
Post, who introduced General Simon. 

In his address General Simon covered a 
field of great interest to the audience as 
they were all involved in development 
problems. He insisted on a clear distinction 
among basic research—a task for scien- 
tists which has no specific utilization ; sup- 
porting research—an attempt to devise a 
new component for a general purpose, not 
for a specific application; and develop- 


ment—a task for engineers to combine re- 





Left to right, Colonel Bechtel and General Mechling welcome H. A. Berliner, mem- 
ber of the Technical Advisory Group, and Maj. Gen. L. E. Simon, Assistant Chief 
of Army Ordnance for Research and Development, to the Air Force Armament 
Center while Albert Pfanstiehl of Engineering Research Corporation, looks on. 


Post president, assisted by M/Sgt. E. R. 
Grey, vice-president, led the gathering in 
the pledge of allegiance to the flag 

After a rel southern-style dinner, Col- 
onel Bechtel disposed of a few business 
presented the toastmaster, 
Brig Edward P. Mechling, 
mander, Armament Test Center, and na- 


matters and 


Gen. com- 


search and engineering in designing a pro- 
totype end item. 

General Simon also emphasized that the 
services must continue to support basic re- 
search in those broad fields that could lead 
to improved weapons or the fundamental 
source of worth-while advances will dry 


up 





Metlab Company Is Host to Philadelphia 
Post at First Meeting of Fall Season 


The Philacelphia Post held its first 
meeting of the 1954-1955 season on Sep- 
tember 9th. The occasion was the first of 
series of meetings at small 
plants in the environment of Greater 
Philadelphia. The host for the visit and 
meeting was the Metlab Company in the 
Chestnut Hill district, one of the country’s 
largest plants specializing in heat treating. 

As A.O.A. members and guests arrived 
at 2 p.m. they were greeted by Horace 


a planned 
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Knerr, president of the company and his 
friendly reception committee. Small par- 
ties were conducted through the plant 
where they saw a complete array of effi- 
cient heat-treating equipment for many 
different processes and an excellent lab- 
oratory that insures effective work, good 
control, and accurate workmanship. 

The visitors were fortunate to be on 
hand to see a demonstration of Metlab’s 
inverted vertical heat-treating furnace. 


After the visitors had ample time to in- 
spect the installations, they gathered in the 
pleasant Metlab recreation area where 
many guests played ping-pong and bad- 
minton or had a swim in the delightful 
pool. Later a small skillful troupe of swim- 
mers and divers (including mermaids) 
performed entertaining aquatic feats. 

A brief meeting was held at 5 p.m. for 
the special purpose of honoring Col. Al- 
bert W. Gilmer, the retiring president of 
the Post. Mr. Knerr presided and Philip 
Andress, chairman of the Program Com- 
mittee, the toastmaster, introduced W. H. 
Worrilow, president of the Philadelphia 
Post and president of the Lebanon Steel 


Foundry, who greeted the assembled 
guests. 
Col. Henry W. Gadsden, Post vice- 


president, chief of the Philadelphia Ord- 
nance District, and 
Sharp & Dohme, recounted the splendid 
achievements accomplished by Mr. Gilmer 
while Post president and praised his loyal 
American Ord- 


vice-president of 


support not only of the 
nance Association but of many civic ac- 
tivities 

Mr. 


Gilmer with a silver tray as a memento 


Colonel Gadsden then presented 
from the officers, directors, and members 
of the Philadelphia Post in tribute to his 
outstanding leadership. The tray was in- 
scribed with the seal of the Philadelphia 
Post and the names of all the officers and 
directors who served under Mr. Gilmer. 

Following this thoughtful gesture, Capt. 
J. M. P. Wright, from Association head- 
quarters, presented a certificate of appre- 
ciation to Mr. Gilmer on behalf of the na- 


tional officers and directors of the Asso- 
ciation 
Following the presentation all hands 


were treated to a delicious buffet, served 
picnic style in the crisp open air of the 
Philadelphia countryside 





2APITAL CITIES POST 
HONORS OFFICERS AT 
LUNCHEON MEETING 


The officers and directors of the Capital 


Cities Post held a luncheon meeting in 
Latham, N.Y., on August 24th to bid fare- 
well to Col. R. Z. Crane, retiring com- 


manding officer of Watervliet Arsenal and 
first vice-president of the Post, and to 
greet the successor to Colonel Crane in 
both Col. E. S. Mathews, 
whose new assignment was officially an- 
nounced to the press at this affair 

Earl D. Rhodes, president of the Post, 
presided and called upon John O. Amstuz, 
a director, who expressed to Colonel Crane 
the appreciation of the entire Post for his 
wholehearted support and contributions to 
the organization and to extend best wishes 
for a full and fruitful retirement. 

Also in attendance were: William C. 
Elcan, second vice-president ; Paul F. Big- 
low, secretary-treasurer; and the follow- 


positions, 
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ing directors: W. A. Kitts, III, Eugene 
H. Haller, Charles E. Smart, Edward B. 
Doherty; Members of Committees E. S. 
Webster and A. A. K. Booth; and Repre- 
sentative at Large William Daley. 

Colonel Crane told of the pleasure of 
his associations with the members of the 
Post and commented briefly on the contri- 
butions to the defense effort made by the 
A.O.A, 

Mr. Rhodes informed Colonel Mathews 
of the decision of the directors of the Post, 
at their April 1954 meeting, that Colonel 
Crane’s successor should automatically as- 
sume the first vice-presidency and a di- 
rectorship. Colonel Mathews expressed 
his appreciation and accepted the offices. 





NATIONAL HEAD- 
QUARTERS EXPANDS 
OFFICE SPACE 


All members are cordially invited to in- 
spect the expanded and refurbished head- 
quarters of their Association in the Mills 
Building, Washington, D. C. Incident to 
the move of the American Automobile 
Association from the Mills Building to 
new quarters, the Ordnance Association 
was able to obtain sufficient space to 
give it badly needed working and storage 
areas. 

Your headquarters has acquired a spa- 
cious fresh look and sufficient offices so 
that each section has its own operating 
area. New carpeting has been put down, 
the furniture spruced up, and air condi- 
tioning units installed throughout. The 
latter have been greatly appreciated dur- 
ing the steaming heat of July and Au- 
gust. 

The office of Col. Leo A. Codd, execu- 
tive vice-president is now on the corner 
centrally located relative to the various 
sections. Along the G Street side are the 
staff consultants for Technical Divisions 
and for Post operations, with a room for 
secretarial work. North from Colonel 
Codd’s office is that of the secretary and 
the assistant treasurer of the association, 
the reception room, conference room, and 
the editorial section. Next to the editors 
is the consultant for extension activities 
who masterminds our membership work 
on a national basis. Following down the 
Pennsylvania Avenue side of the build- 
ing is the area where your hard-working 
membership section keeps the records and 
makes up the bills. 


aaa 
e COL. LEDYARD COGSWELL, JR., 


former chief of the Rochester Ordnance 
District and president of the Capital Cities 
Post, American Ordnance Association, 
died at his home in Loudonville, N.Y., 
July 30, 1954. He was the scion of a fam- 
ily prominent in the industrial and cul- 
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tural life of Albany, N.Y., for more than 
150 years and had been identified with 
many facets of Albany's financial, civic, 
and political progress. 

Colonel Cogswell was graduated from 
Yale University in 1899. Following the 
study of law at Harvard he became a mes- 
senger in the New York State National 
Bank of Albany, eventually becoming its 
president. 

He was particularly devoted to the his- 
tory of Albany and of New York State. 
For more than twenty-five years he was 
president of the Albany Institute of His- 
tory and Art. Three years ago he was the 
recipient from the Institute of a silver 
bowl made in Albany about 1810 as a 
testimonial to his contribution to a better 
understanding of the military and civic 
history of that important area. 

Colonel Cogswell served as chief of the 
Rochester Ordnance District for a num- 
ber of years prior to the Second World 
War. He was keenly devoted to ordnance 
progress and assisted in the mobilization 
of industry of upstate New York in both 
World Wars. Later he was instrumental 
in organizing the Capital Cities Chapter 
of the A.O.A. and served as its president. 
He was a most enthusiastic supporter of 
all projects connected with the advance- 
ment of ordnance, especially those spon- 
sored by the Association. 


e HERBERT W. HOOVER, long a 
member of the American Ordnance As- 
sociation and well known for his develop- 
ment of the household vacuum cleaner, 
died at Canton, Ohio, September 16, 1954. 
He and his company took a leading part 
in the production of ordnance during the 
Second World War. Mr. Hoover's alle- 
giance to the Ordnance cause since that 
time has been characteristically alert. 

Mr. Hoover was born in North Canton, 
Ohio, and studied at Hiram College. He 
was an organizer with his father znd 
others of the Electric Suction Sweeper 
Company which began the production of 
Hoever cleaners. From 1908 to 1922 he 
was general manager of that company, be- 
coming president of the Hoover Company 
in the latter year and continuing to 1948 
when he became chairman of the board. 
A leader of industry, Mr. Hoover was ac- 
tive as a member of the Cleveland Post 
of the Ordnance Association as well as a 
number of civic and industrial organiza- 
tions in his native state. 


e ADRIAN D. JOYCE, chairman of the 
board of the Glidden Company, died on 
August 25, 1954, at his home in Cleveland, 
Ohio. A charter member of the Cleveland 
Post and always active in civic affairs, 
last year he was awarded the Cleveland 
Chamber of Commerce Medal for out- 
standing civic service. 

Mr. Joyce built the Glidden Company 
into one of the world’s largest paint manu- 








facturers from small beginnings in 1917. 
He diversified the operations of his com- 
pany into the fields of plastics, insecticides, 
and chemicals. 

The American Ordnance Association 
and his many friends in Cleveland will 
miss this active and patriotic citizen 


e LEWIS A. LARSEN, former president 
of the Superior Coach Corporation, Lima, 
Ohio, died after an illness of two weeks 
on August 25th at the Cape Cod Hospital, 
Hyannis, Mass. He was one of the found- 
ers of the Superior Coach Corporation 
and a director until his retirement in 1951. 

While he was president from 1943 to 
1948, he gave full support to the needs 
of Ordnance in the numerous tasks his 
company was called upon to perform for 
the armed forces and was an active par- 
ticipant in Ordnance Association Affairs 


e MARTIN W. JOHNSON, retired 
deputy chief of manufacturing at Rock 
Island Arsenal, died on September 27th 
at Moline, IIl., after an illness of several 
months. During World War I he was as- 
signed special duty on a secret mission to 
study manufacturing methods of French 
designed hydropneumatic recoil mecha- 
nisms in plants and government arsenals 
in France. 

After duty in Washington, D.C., De- 
troit, and Lacarne Proving Ground, he 
was transferred back to Rock Island Ar- 
senal in 1920. He served as deputy chief 
of manufacturing from 1946 through 1949 
when he retired after a total of thirty- 
five years of Government service. He re- 
ceived the Meritorious Civilian Service 
Award for his outstanding work at the 
arsenal during World War II. 

His long and successful career is note- 
worthy in the annals of the arsenal and 
will always stand as an encouraging ex- 
ample to the young engineers who engage 
in the service of their country 


e MAJ. GEN. DAVID PRESCOTT 
BARROWS, former president of the Uni- 
versity of California, died in Orinda, Calif. 
after a brief illness 

After the outbreak of World War I, 
General Barrows became a member of the 


Commission for the Relief of Belgium 
and when this country entered the war 
was commissioned a major of Cavalry 


and served in the Philippines and in Si- 
beria. He assisted in the founding of the 
San Francisco Post of the A.O.A. in 
1923 

Between the wars he was credited with 
a major part in reorganizing the Cali- 
fornia National Guard in which he com- 
manded the 40th Division until 1937 

After his retirement from the university 
in 1943, he traveled extensively and wrote 
a number of books, including a history of 
the Philippine Islands. 
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For Your Steel Requirements... 


Specify 
Relianee SPECIAL STEELS 


Steel purchasers can’t guess . . . they must know the 
steel they specify will meet particular requirements, 
Too much is at stake in the manufacture of any product 
to permit guesswork on the quality of steel from which 
the product is being made. It is this quality that deter- 


mines the excellence of the final result. 


This is why we, at Reliance, place ourselves and our 
modern plant at your service to provide special quality 
steels to meet your specifications. Our cold finished 
steel, produced on modern equipment by experienced 
personnel, must meet rigid inspection and quality control 
checks during every step of production by our chemical 
and metallurgical laboratory staff. Our steel in rounds, 
squares, flats or special shape sections in wire sizes 
020 x 020 x 2 to % in coils or cut to length all undergo 
rigid Eaton-Reliance inspections regardless of type: cold 
drawn, cold rolled, centerless ground, carbon, alloy, 
stainless, K-Monel, bronze or aluminum. 

Our steel mill produces ball and roller bearing 
quality, key stock, cold heading quality spring steel 
whose surface tolerance, physical specifications and 
machineability must meet specific requirements. Let 
us help cut your production costs with fine quality steel. 


Send for Further Information 


EATON MANUFACTURING COMPANY 
a) RELIANCE DIVISION 


OFFICES ond PLANTS 510 Charles Ave., S.E., Massillon, Ohio 
Detroit 


Montreol 


New York * Cleveland * 
San Francisco * 


Sales Offices 


Chicago * St. lovis * 





MATERIALS PROGRESS 


George S. Brady 





Tin and Nickel. 


war emergencies and because of a continued uncertainty as to 


Because of the experiences of the last two 


the long-range supply of tin and nickel, these relatively scarce 
strategic metals continue at the forefront of conservation proj- 
ects in spite of the fact that there recently has been an ample 
both for all needed uses, both military and 


supply of metals 


civilian 

Suppliers of tin, nickel, copper, and some other metals have 
shown concern regarding the trend toward substitutes, but a 
careful analysis will certainly indicate that the supply of a very 
considerable number of materials could not possibly keep pace 
with the growth of our industrial system if the ancient patterns 
of use were maintained, especially in a war emergency. 

Che very recent report of the Department of Defense on sub- 
stitution accomplishments for the fiscal year 1953-1954 stresses 
the point that no deterioration of product quality is permitted in 
the conservation measures designed to lessen the use of scarce 
strategic materials. 

High percentages of nickel and cobalt are used in alloys such 
as Waspalloy and Refractalloy, employed for jet engine blades 


and gas-turbine buckets where superior high-temperature cor- 


rosion resistance is required for sustained periods. But, since the 
supply of these metals is limited, military conservation rules 
now in force throughout the Defense agencies call for the limita- 
tion of use of these scarce metals in all products where their 
physical qualities are not really needed for the efficient operation 
of the product. 

It has thus been possible, as one example, to substitute ceramic 
magnets for nickel-cobalt magnets for many uses. In chemical 
construction work, much fabricating labor cost has been saved 
in addition to large savings in nickel through the substitution of 
stainless-clad carbon steel for applications where the high 
strength of the solid stainless plate is not needed. 

Savings in the use of strategic metals for both civilian and 
military products have been frequently offset by new uses or 
by expansion of the economy. In the past 3 years the capacity of 
the steel mills to produce electrolytic tin plate has been increased 
37 per cent, thus saving large tonnages of tin metal, since only a 
quarter pound of tin is used per base box of electrolytic tin plate 
compared with 1% pounds per base box for the older hot-dip tin 
plate, but much of this saving is being wiped out by the expand- 
ing use of tin cans for food and beverage containers 

Another new use for strategic tin is for alloying in high- 
strength weldable titanium sheet and forgings. A new titanium 


A4-L1IOAT, now in 
Inc., Midland, 


alloy of outstanding physical characteristics, 
commercial production by Rem-Cru Titanium, 
Pa., contains 2.5 per cent tin 

If titanium should attain the position of large-scale use in a 
war emergency which many engineers predict for it, the tin re- 
quired for this type of alloy would make a considerable bite in 
the limited supply. 

Civilian users of nickel silver, which contains from twelve to 
twenty-two per cent nickel and is a base metal for silver-plated 


tableware and for many electrical parts, have been devoting 
much research to the finding of a suitable substitute, since this 
use of nickel has always been restricted during emergencies 

The Tin Research Institute, Inc., Columbus, Ohio, has now 
come up with a copper-nickel-tin alloy containing less nickel 
which appears to have favorable characteristics, but this alloy 


requires from three to five per cent tin, a metal which might be 
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Oakite 
has 7 new ways 
to help you 








FREE 
Tell us which job gives you 
trouble (or circle the 
corresponding number in 
the coupon). We'll give you 
information about the new 
material that does the 
work, also send you our 
44-page illustrated booklet 
“Some good things to know 
about Metal Cleaning.” 
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Technical Service Representatives in 
Principal Cities in U.S. and Canada 
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Oakite chemists have developed efficient new 
materials for the seven important jobs listed below. 
One of these new materials may provide the perfect 
solution for your most difficult problem. 





HEAVY-DUTY CLEANING IN TANKS: New material combines the 
best qualities of alkaline and solvent cleaners 





CLEANING ALUMINUM IN SPRAY-WASHING MACHINES: Safe clean. 
ing with minimum foaming whether spray pressure is high or low 





PHOSPHATE COATINGS: One material cleans steel while applying 
dense iron-phosphate coating. Another surpasses government 
specifications for heavy zinc-phosphate coatings. Lasting paint 
adhesion, protection against corrosion, ease of control 


lit. 





ETCH-CLEANING ALUMINUM: Uniform etching in preparation 
for anodizing or painting. Scaling and siudging minimized 
or eliminated. 





ELECTROCLEANING BRASS: Efficient, economical cleaning 
without danger of tarnish. 








INHIBITING PICKLE BATHS: Liquid inhibitor for sulphuric, hydro- 
chloric and phosphoric acids. Saves steel, saves acid, builds own 
foam blanket to suppress pickling fumes. Easy to add to continu- 
ous strip or batch pickling operations 





STRIPPING PAINT: Two solvent strippers for synthetic enamels and 
other tough finishes. One so viscous it adheres to vertical sur- 
faces of objects that can’t be stripped any other way. 





OAKITE PRODUCTS, INC., 
14F Rector St., New York 6, N. Y. 


Send me a FREE copy of “Some good things to know about Metal 
Cleaning” and tell me more about the new Oakite material for the 
job (jobs) corresponding to the number (numbers) I've circled below 


1 2 3 a 5 6 7 





Name 








Company 


Address. 
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Tough 


Gear 
Problems 


eating up your time? 


Dependable solutions to tough gear 
application and design problems are our 
specialty. Solutions in time to meet your 
most exacting production schedules! 


For over 50 years our engineers have 
concentrated on these problems... accu- 
mulated knowledge that has often 
proved to be the quickest and surest 
way out. 


What’s more, Fellows has the equip- 
ment best suited to your needs for cut- 
ting, finishing and testing... whatever 
they may be. 


That’s why a call or letter to us may 
solve your present gear problem... sav- 
ing time and headaches. There’s no 
obligation, of course. 


THE FELLOWS GEAR SHAPER COMPANY 


Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 319 Fisher Bldg., Detroit 2 © 5835 West North 
Avenue, Chicago 39 © 2206 Empire State Bldg., New York |. 
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in less favorable supply if the Malayan source were cut off in an 
emergency. 

The Institute has also developed an alloy of sixty-five per cent 
tin and thirty-five per cent nickel as a substitute for pure nickel 
for plating. The alloy and process gives a more brilliant and 
harder plate than pure nickel, but, in view of the constantly ex- 
panding use of electroplating, it is highly improbable that suffi- 
cient tin would be available for such use in a time of emergency. 

Another new use of tin which shows signs of expanding 
greatly is for the production of stannates—chemical compounds 
of hydrated tin oxide with other metals. Metal & Thermit Corp- 
oration, New York City, has just announced a new group of 
fourteen of these stannates. The barium and magnesium stan- 
nates are used for fired ceramic electrical insulators, while the 
manganese and some others are useful as semiconductors for 
electronic equipment. Other uses of the stannates are for lubri- 
cating-oil stabilizers, phosphors, and pyrotechnics. 


Plastic Mirrors—Shatterproof and only half the weight of 
glass, plastic mirrors offer distinct advantages for aircraft, home 
trailers, railway cars, vending machines, and reflectors. A new 
line of industrial-type mirrors produced by the Acrylite Corpora- 
tion, Rutherford, N. J., are made from CR-39, an allyl diglycol 
carbonate marketed in highly transparent and optically clear 
sheets of various thicknesses by the Cast Optics Corporation, 
Riverside, Conn. 

The plastic is extremely hard, but it can be cut, beveled, or 
routed out to any design with carbide tools. It is resistant to 
abrasion and does not craze like many plastics. To make the 
mirrors, a silver coating is sprayed on the back of the sheet. A 
protective coating of shellac is then applied over the silver fol- 
lowed by a final coat of a chemical-resistant synthetic resin 

For such applications as vending machines and display signs, 
decorative effects and special copy can be printed on the back of 
the plastic sheet before applying the silver. 


Protective Apron.—Developed by the Lockheed Aircraft Corp- 
oration, Burbank, Calif., is a new type of apron for the protec- 
tion of workers, especially women, from flying metal particles 
and the splashing of corrosive liquids. The apron is made of 
glass-reénforced polyester resin, containing twenty-five per cent 
resin, form-fitted to the body and held in place by shoulder and 
body straps. The material is 3/32- to \%-inch thick, and the total 
weight is less than 3 pounds. A 22-long rifle bullet fired at a 
distance of 8 feet will not penetrate the plastic. 


Nickel-plat-d Aluminum.—Plating sheet aluminum with 
nickel on both sides strengthens the aluminum sheet and greatly 
increases corrosion resistance without materially increasing the 
weight, but it has hitherto been difficult to plate the metal di- 
rectly on aluminum. A new Aini-Clad process developed by the 
Bart Laberatories, Belleville, N. J., gives a highly adherent 
coating of nickel on aluminum without any undercoat. The plate 
is ductile and nonporous, and very thin coatings give corrosion 


protection. 


Rubber Gaskets.—Gaskets to give tight seals to the windows 
in the Quartermaster Climatic Laboratory at Natick, Mass., were 
molded of Dow Corning Corporation’s Silastic 152 silicone rub- 
ber. The inside of the gasket measures 24 by 24 inches with a 
cross-sectional thickness of 34-inch on a 434-inch-deep channel. 
The required temperature resistance range is minus 70 to plus 
160 degrees Fahrenheit. 


Bonding Adhesive.—Dow also has a new adhesive for bonding 


silicone rubber to metals that will give a bond with a peel 
strength of 15 pounds per square inch without heat or pressure. 
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You Can’t Read This Ad Without Visualizing 
Tremendous Savings in Your Plant 


If the handling of bulk materials is required in 
your plant, be they raw, finished, moist, liquid 
or rubbish materials, read these simple facts 
about the Dempster-Dumpster System. Then, 
visualize its application and tremendous savings 
possibilities in your own operation. 


VISUALIZE HAVING ONLY ONE TRUCK 
with scores of bodies. One truck-mounted 
Dempster-Dumpster with only one man, the 
driver, serving many detachable Dempster- 
Dumpster Containers. These containers range 
from 2 to 21 cu. yds. capacity for use with 
recommended type Dempster-Dumpsters, and 
each container built to suit the materials to be 
handled—be they solids, liquids, dust, bulky, 
light or heavy. You place a container at con- 
venient materials accumulation points, in or 
out of plant. As each is loaded, it is picked up, 
hauled and dumped, or the load is set down 
intact, and the entire operation is handled by 
hydraulic controls in cab by only one man, the 
driver. 


























THE NATION'S LEADING FIRMS USE THIS SYSTEM 
BECAUSE OF ITS AMAZING EFFICIENCY AND 
TREMENDOUS SAVINGS. 


YOU ELIMINATE trucks standing idle . . . eliminate re-handling 
of materials . . . eliminate loading crews. You increase efficiency, 
sanitation and good plant-keeping with this amazing Dempster- 
Dumpster System—the lowest cost method of bulk materials han- 
dling ever devised. Write us now for complete information. Manu- 


factured and sold exclusively by Dempster Brothers, Inc. 


The photographs above were made 
in the plant of one of the nation’s 
leading brands of soaps and denti- 
frices. This installation comprises a 
single Dempster-Dumpster and 49 
containers. Photos illustrate the 
simple one man pick up, hauling and One Truck-Mounted 
dumping operation of a drop bottom Dempster- Dumpster Handles Scores 
container. of Containers... All Designs... All Sizes 








‘DEMPSTER BROTHERS, 9114 Shea Bldg., Knoxville 17, Tennessee 


November-December 1954 421 

















[\ETNA-STANDARD 
} has manufacturing facilities 
+ and an engineering unit spe 
ance 
cifically assigned to -.. - 
tion w! 
rk. In connec | 
ae Aetna designed ee 
i | the 
i ls for 
} puilt the pilot models - te 
On-Carmiage Fire Contro?- 
jiding the 


se car- 


} are now bu » 
| riages: assembling the Fir 
Control: and, testing by 
. U. 5. 
tually tracking planes- 


d Aetna- 


an 
Ordnance rke d 


Standard have wo 


hand in hand for 


many years. 


DESIGNER AND 
MANUFACTURER | 
QF ORDNANCE | 

EQUIPMENT 


Va 


The Aetna-Standard 
Engineering Company 


. B LD 


NG 


PITTSBURGH, 


PENNA. 





422 


Materials Progress 





Marketed as No. A-4000, it is 
is simply brushed on the surfaces and permitted to dry until 


a silicone rubber solution which 
tacky before pressing together 


Silicone Rubber Tubing.—Th« 


system of the new Grumman S2F-1 Sub-Killer plane is made of 


flexible tubing in the deicing 


silicone rubber by the Flexible Tubing Corporation, Guilford, 
Conn. The silicone used is General Electric Company's SE-100 
The tubing is installed in the wings to carry the air pressure to 
the edges. It is light in weight, remains flexible at subzero tem- 
peratures, is unaffected by severe weather changes, and will last 
without deterioration for the life of the plane 
Rust Remover.—To get away from the use of acids, cyanides, 
and electrolytic baths in the cleaning of heavy rusts and paints 
Products, Inc., Los Angeles, Calif., 


has developed a liquid alkaline compound designated as Rustgon. 


from metal products, Turc: 


It is particularly adaptable for a one-tank operation in cleaning 
such items as stockpiled castings, engine and gun parts, and 
marine gear. The method consists in a short-period dip followed 
by a pressure rinse with steam. No neutralizing bath is needed 

Tantalum in Capacitors.—A new series of low-voltage capa- 
citors of the Sprague Electric Ci 


name Tantalex, employ tantalum metal as the anode 


ympany, designated by the trade 
The tan- 
talum gives unusual stability in the operating range of minus 20 
to plus 65 degrees Centigrade, and provides large capacitance in 
a very small space. Other features are low current leakage and 
high resistance to humidity 

Aluminum-coated Wire.—Stranded wire cable for guy lines 
and other utility applications is now being made of aluminum- 
coated steel wire instead of the conventional zinc-galvanized 
steel wire by the American Chain & Cable Company, Bridgeport, 
The 


12,000 to 


Conn. It has high corrosion resistance and good ductility 


Y%-inch cable has minimum tensile strengths from 
25,000 pounds, depending on the stranding and on the wire hard- 


ness. 


Aluminum Pipe.—Since the lifting of the Korean war restric- 
tions on the use of aluminum, aluminum pipe has been forging 
ahead in markets where steel pipe has been standard for many 
years, notably for oil- and gas-field use, for irrigation, and for 
construction supply lines. A 30-foot length of 3-inch aluminum 
pipe, 
less than 17 pounds. The pipe is easily handled by one man, saves 


used for carryiig water to oil-well drilling rigs, weighs 


trucking charges, and does not rust. Aluminum Company of 
America states that more than 30,000 miles of aluminum pipe 
have been sold for irrigation purposes 

['ypical of the test installations of construction service pipe is 
the 8,500 feet of 6-inch aluminum pipe being used to supply air 
at 105 pounds per square inch to the wagon drills on the Roa- 
noke Rapids Dam project in North Carolina. A 20-foot length 
of this pipe weighs only 27 pounds. So that one man can couple 
and uncouple the pipe for the frequent moves, it is fitted with 
special couplings having hand locking pins 

Lightweight Trucks——Aluminum Company of America has 
assembled comparative data on the operation of aluminum trucks 
which show notable savings through increase in pay load, de- 
creased fuel and tire requirements, and lower maintenance. Dump 
trucks of 4 cubic yard’s capacity, built by the Thompson Trailer 
Corporation and operated by the Pittsburgh Railways Company, 
weigh only 11,100 pounds compared with 13,000 pounds for a 
comparable steel body and chassis and permit a pay-load increase 
of 1,000 pounds with a total gross weight reduction of 900 
pounds 


The 2,000-pound aluminum body of the National Brewing 
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beyond the sonic wall - 





@ New heights of performance, demanded by 
supersonic flight, also demand new standards of 
precision ... precision assured by the know-how and 
production facilities with which we have served the 
aviation industry in development work for many years. 





We manufacture precision gear assemblies for acces- 
sory drive units, actuators, transmissions, computers 
and controls. And we also produce complete compo- 
nents such as bomb hoists, gun turrets, radar track- 
ing and scanning assemblies, hydraulic actuators. 


Make your development and production problems 
our problems. We're qualified by long and proven 
performance to solve them. . .large or small. 

A letter or telephone call will put us at your service. 
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Company's delivery trucks replaced a 
3,500-pound high-tensile-steel body and 
showed a saving of 50,000 gallons of gaso- 
line annually for a 58-truck fleet. The 
bodies were built by the Duralite Manu- 
facturing Company, Ridgeley, Md. A fleet 
of trucks with aluminum bodies built by 
the Grumman Aircraft Corporation for 
the Gottfried Baking Company reported 
better than a fifty per cent saving in gaso- 
line and a fifteen per cent saving in tire 
costs 


Plastic Pipe.—The Society of the Plas- 


tics Industry has estimated that nearly 


seventy per cent of all pipe used this year 
for deep-well pumping is of polyethylene 
plastic. The plastic pipe saves installation 
100 feet of 14-inch pipe 


labor, since 


weighs only 27 pounds, and less fittings 


RESEARCH 


PRODUCTION 


To design and develop such outstanding 
helicopters as the HTK-1 and the HOK-1, 
Kaman Aircraft has assembled a 
complete engineering staff skilled in 

the fields of mechanical design, electronics, 
aerodynamics with special emphasis 

on the development and production of 
electro-mechanical devices and systems. 
Moreover, the production of Kaman 
helicopters requires large plant 

facilities and an impressive inventory 

of machine tools and equipment from the i 
smallest electronics part to presses of : : 
huge capacity. Each contributes to 
Kaman Performance, and . 


all are a part of 


THE KAMAN 


DEVELOPMENT 


are needed than for metal pipe. It also has 
less frictional resistance to liquids and 
does not build up algae formations like 
metal pipe. Plastic pipe has been used suc- 
cessfully at well depths to 175 feet. 


Rubber Gear Teeth.—Rubber teeth are 
used on the heavy drive gears of the 
torque converters, power drives, and ma- 
rine reduction gears now made by the 
Twin Dise Clutch Company, Rockford, III. 
Each tooth of the gear has a synthetic 
rubber block molded in involute contour 
to mate with a driving ring shaped on a 
gear cutter, and the assembly will run 
quietly even with some misalignment. 

High-temperature Crucibles—A new 
line of laboratory crucibles capable of 
being used to melt practically all common 
metals without fear of contamination is 
being produced by Palo Laboratory Sup- 

























plies, Inc., New York, N. Y., from sin- 
tered A high-density body of 
99.5 per cent purity results from the sinter- 
ing, and very thin sections with high re- 
sistance to thermal shock can be obtained. 


alumina. 


New Textile Fiber.—A modified ace- 
tate textile fiber and yarn that overcomes 
some of the shortcomings of the acetate 
fibers and is expected to broaden the field 
of usefulness of synthetic man-made fibers 
has been developed by the Celanese Corp- 
of America, Summit, N. J. Not 
yet in commercial quantity production, it 


oration 


is still designated by the laboratory num- 
ber, X-100. The fiber has a higher soften- 
ing point than previous acetates and will 
thus not deform as easily. It takes dyes 
and in fabrics it does not 
have the clamminess of ordinary acetate 


more readily, 
fiber. 


Nickel in Carbide Tools.— 
to obtain sufficient cobalt during World 


Being unable 


War II, the Germans substituted nickel as 
a binder for tungsten-carbide cutting tools, 
but the 
qualities. Now, Firth-Sterling, Inc., Pitts- 


product was inferior in physical 


burgh, Pa., has developed a carbide with 
which it has been able to employ nickel 


successfully as a binder. The material is 


a titanium carbide-molybdenum carbide 


Cutting tools made from it have high 


wear resistance and resist cratering. Its 


good heat conductivity also reduces heat- 


ing of the tool when cutting dry. It is be- 


ing recommended particularly for tools 


for finishing cuts on hard materials at 


high speeds and feeds, but the carbide is 


available only in limited quantities at 
present 
Silicone-carbide.—Silicon carbide wear 


stones are now being offered by the Car- 
horundum Company, Perth Amboy, N. J., 
as riding supports for wire traveling from 
pickling baths and drawing mills. An in- 
stallation carrying wires from a pickling 
bath at 
shown no signs of grooving after more 


one hundred feet a minute has 


than six months of continuous operation 

Stainless-steel Filter—A porous stain- 
less-steel 
craft being 
Porous V edia, Inc., 


high-temperature 


filter element designed for air- 
offered by Aircraft 
Glen Cove, N. Y., for 
hydraulic oil 


use 1S 


use in 
equipment. The filter is made from Type 
316 stainless-steel powder by pressing and 
sintering, and various porosities are avail- 
able for removing particle sizes from 2 to 


22 microns. 


Teflon Insulation—For electrical and 
Tensolite Insulated 
ympany, has a new line of wire in 
from No. 26 to No. 10 AWG, in- 
sulated Teflon ethyl- 
ene), rated for use up to 600 volts and to 


electronic equipment, 
Wire ¢ 
sizes 
with (tetrafluoro 


temperatures to 250 degrees Centigrade 
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Magnets for rotors or stators 


...dny design or size you may require. 











“MAGNETIC MATERIALS CATALOG” 
Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. 0-10 
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The use of Alnico permanent magnets in rotor and stator assemblies 
of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 


experimental samples or production quantities. 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 


testing facilities—the most modern in the business—give you the 


best assurance of high quality standards and uniform performance. 

















KINDS 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers @ Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


>» 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
@ Eyelet Machines © Multiple Plunger 
Presses ® Horizontal and Hydraulic 
Presses, etc. 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners © Cut-off Saws ® Coilers 
© Winders, etc. 


» 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 
® Chain Draw Benches ® Pointers ©@ 
Swagers © Bull Blocks © String-up 
Machines @ Spoolers, etc. 


SPECIAL MACHINERY — Sendzimir Mills 
® Small Arm A ition Machi . 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, etc. 





HERE'S A SAMPLE of Water- 
bury-Farrel mass production 
equipment in action. This 

plete WF aut tic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 





WATERBURY FARREL 
FOUNDRY & MACHINE CO 


WATERBURY INN 





RECENT PATENTS 





This department on recent military-industrial patents 
is being inaugurated in this issue of ORDNANCE to keep 
our readers informed of the latest developments in 
these fields. The data are compiled by Melvin Nord, 
patent attorney, Detroit, Mich. Copies of patents may 
be obtained from the Commissioner of Patents, Wash- 
ington 25, D.C., at 25 cents each—Tue Ebrtors. 


BLAST HOLE CHARGES 


e@ U.S. Patent No. 2,683,414. July 13, 1954. Robert L. Klotz, Jr. 
Assigned to Seismograph Service Corporation, Tulsa, Okla.—In 
blast-hole operations it is frequently desirable to fasten a number 
of stubs of explosive material together to form a long column of 
explosives. There is often difficulty 





in obtaining detonation from one 
stick to another. 
sticks of course present a hazard 

This problem is solved in the 
present patent by providing cavities 
some or all of the cart- 


The unexploded 


(16) in 
ridges (12a, 12b) as shown in Fig 
1. The cavities are formed by bullet- 
shaped sealed containers 19, which 
prevent explosive entering. 
The cavitated charges provide a jet 
effect in the direction of the adja- 
cent charge (18). As a result, com- 
plete detonation of all the sticks in 


from 














the charge is insured. Because of its 


Fig. 1. Cavitated Charge 


directional effect this type of charge 
is also useful for detonating lost charges in a shot hole 


UNDERWATER BLASTING 
August 3, 1954. Clyde O. Davis, 


A. Noddin. Assigned to E. I. du 


Nemours & Company, Wilmington, Del—Explosive 


e@ U.S. Patent No. 2,685,251 
Harold A. Lewis, and George 
Pont de 
charges are placed in bore holes in the rock bottom under water. 
Inserted in these charges are pressure-responsive blasting caps 
An explosive charge is then lowered into a position close to the 
caps, and an electric blasting cap detonates this charge. The re- 
sulting pressure brings about the initiation of the caps with con- 


sequent detonation of the charges 


PRODUCTION OF NAPALM 


2 U.S. Patent No. Issued July 20, 1954. All 
Herron. Assigned to Safety Fuel & Chemical Corporation, South 


Meriden, Conn.—The usual type of napalm which is used in 
gelling gasoline is not uniform in appearance and consists of 
crumbly and tacky granular particles. In order to gel the gaso- 
line with this napalm, the gasoline must be heated to 80 degrees 
Fahrenheit (which of course is a fire hazard) and xylenol (a 
added. 


These objectionable characteristics of napalm are all removed 


toxic, corrosive substance) must be 
by the method claimed in this invention. In essence, the method 
consists of adding inert powder such as diatomaceous earth or 
talc during the production of the napalm at any point before 
drying. 
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1otrucks replace 30 
-cut costs 62% 


THEN 10 50-ton trucks equipped 

with Allison Toromatic Drives 
replaced 30 mechanical-drive 20- and 
30-ton trucks at Sunnyhill Coal Com- 
pany’s New Lexington mine: 
Operating costs dropped 18.6¢ per ton, 
Maintenance costs were cut 13.1¢ per 
ton, 
And the TorQMATic-equipped trucks 
now haul 32.6 more tons per truck 
hour. 
But lower costs are only part of the 
story. 
On-the-job accidents have dropped 
sharply. Drivers stay fresher, more 
alert because they now have no clutch 
pedal to push — quick-shift at full 
throttle with finger-tip hydraulic con- 
trol—have only 3 shifts instead of 7 
or 10. 






FIRST MATCHED 
UNITS BUILT BY 
ONE MANUFACTURER 


COMPACT, EFFICIENT 


November-December 1954 


Wet weather worries have almost dis- 
appeared road maintenance costs are 
lower. Smooth power transmission by 
the Allison Torgmatic Drives lets 
trucks drive through mud and muck— 
conditions that often shut down the 
mine before TORQMATIC-equipped 
units came on the job. 


Big reason for lower operating and 
maintenance costs is shock-free power 
transmission by the matched 
Torogmatic Converter-Transmission 
teams. The Converter absorbs shock 
loads instead of transmitting them 
along the drive line— protects engine, 
differential, drive shaft and transmis- 
sion from damage. 


There’s an Allison Torgmatic Drive 
for your 10- to 100-horsepower gaso- 
line and Diesel equipment. New low- 


HYDRAULIC DRIVES FOR TRUCKS * CRANES * TRACTORS * SCRAPERS * SHOVELS * 


cost 40-150 h.p. Torgmatic Converters 
easily fit present equipment, are com 
pletely self-contained for simple instal- 
lation. Get full details about Allison 
Torgmatic Drives from your equip- 
ment manufacturer or dealer or write: 
Allison Division of General Motors 
Box 894W, Indianapolis 6, Indiana 


ALLISON 
TORQMATIC DRIVES 


Unbeatable Team for Maximum 
Operating Economy 


@ Quick-Shifts at full throttle with finger 
tip hydraulic control 


@ Holds power to loaa at all times no 
clutch pedal to push—no gearshift guess 

@ Reduces maintenance costs by absorbing 
shock — eliminates engine lugging pro 
longs equipment life 

@ First torque converter-transmission team 
designed to work as a unit and built by 
one manutacturer 


@ Cuts driver training costs 


\lllison 


TORQMATIC DRIVES 


DRILLING RIGS 
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Pyle-National 
Electrical 
Connectors 


a military standard for 14 years 























With up-to-date facilities to meet the most exacting 
military specifications, The Pyle-National Company is 
currently producing rugged, water-tight pin & socket 
and coaxial combination connectors (2 to 92-pole) for 
the armed services. 


Let our experienced engineering staff and our manu- 
facturing “know how” solve your connector problems. 


Please direct inquiries to: Manager of Special 
Products, 1334 N. Kostner Ave., Chicago 51], Il. 


* Experienced engineering staff 
* Excellent testing facilities 

* Modern quality control 

* Up-to-date factory operations 





THE PYLE-NATIONAL COMPANY 


CHICAGO 


LIGHTING EQUIPMENT 


SINCE 1897 





CONDUIT FITTINGS - 


Recent Patents 





NITRATING GLYCERINE 
@ U.S. Patent No. 2,684,287. Issued July 20, 1954. Frederick R. 
Seavey. Assigned to Olin Industries, Inc., East Alton, Ill—This 
patent describes an apparatus for the continuous nitration of glyc- 
erine. The glycerine and nitrating acid are uniformly mixed im- 
mediately upon contact and maintained in contact only for the 
very brief interval of time required to accomplish the reaction. 
This is accomplished by introducing the reactants separately near 
the center of a rotating dish, causing the materials to move past 
and through each other. The materials travel somewhat uphill, 
centrifugal force tending to force them into contact with the dish 


surface. 


RAMJET-POWERED AIRCRAFT 

e U.S. Patent No. 2,684,817. July 27, 1954. Maurice Roy. As- 
signed to Société d’Etude et de 
Moteurs d’ Aviation, Paris, France.—In this invention a pair of 


Nationale Construction de 

















Fig. 2. Turbojet engine supplies air for ramjets. 


oblong ramjets are added in the wings of the airplane, with a 
turbojet in the conventional position, as indicated in Fig. 2. In 
order to make the ramjets effective during take-off and low- 
speed flight, part of the air is taken from the turbojet compressor 
and fed to the ramjets. Additional air enters the ramjets at the 
leading edge of the wing 
mitted through the edge of the wing and from the turbojet com- 


The relative proportions of air ad- 


pressor are varied as the speed increases 


COLLAPSIBLE STOCK 

e U.S. Patent No. 2,683,948. Issued July 20, 1954. Russell M. 
Catron, Monterey, Calif —This invention relates to a semiauto- 
matic or automatic handgun and holster combination which can 
be converted into a machine pistol. The holster converts to a 
stock when it is desired to use the gun as a shoulder weapon. 
The holster carries a collapsible bracing member which, when 
extended, serves to interlock the gun and holster into a rigid 
shoulder-rested weapon. The handgun is modified only to the 
extent of providing a 2-point connection with the holster and to 
permit the use of the magazine as a detachable foregrip 

NEW BULLET 

e@ U.S. Patent No. 2,683,416. July 13, 1954. Walter L. Keller, 
Philadelphia, Pa., and George A. Miller Jr., Weirsdale, Fla 
This invention provides a bullet whose jacket and sabotlike cup 
will tend to tighten to each other ard to the bullet’s core rather 


than loosen when the bullet is fired from a rifled firearm 


AUTOMATIC PILOT 
e U.S. Patent No. 2,683,434. July 13, 1954. Charlies M. Weeks, 


Takoma Park, Md.—This patent claims the ability to hold a mov- 
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more and more service shipments /( |, 
90 WIREBOUND | “ 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 

ef Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well! 
qualified to supply containers that meet government 
requirements for parts, equipment. over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed : ‘ 
Service shipping specifications and have the experience, . 
technical know-how and testing facilities to produce 4 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 


Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 





() - 
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ANOTHER INDUSTRIAL LEADER... 


Exterior view of new Luria installation 


B E LLX% CORPORATION 
TEXAS Division 


Chooses 


LU ROA pina. 


Interior showing Bell's rotor assembly 


THE “LURIA SYSTEM OF STANDARDIZATION” LOWERS YOUR BUILDING 
COSTS...AND ADDS HIGH SPEED TO YOUR INDUSTRIAL EXPANSION 


One of the primary reasons why Luria. Among the others are adapt- 
Luria Buildings were selected by abilityand a flexibility of design that 
Bell Aircraft ...and became a vital make possible almost any type of 
part of the world’s most up-to-date structure and almost any type of 
facilities for manufacturing heli- architectural treatment. As a 
copters...was because these stand- result, Luria Buildings can be 
ardized buildings of structural steel “custom-built” to your 
components surpass the require- individual requirements 
ments called for in the buildingcodes. ...without sacrific- 
But permanency of structure is just ing the advantages 
one of many assets provided by of standardization. 


LURIA ENGINEERING Company 


511 FIFTH AVENUE, NEW YORK 17, N. Y. 


Recent Patents 





ing object on a predetermined course rela- 
tive to the earth’s magnetic field irrespec- 
tive of the pitching or rolling of the object 
in its flight 

Among the principal features of the in- 
vention are a pair of spaced light-sensitive 
cells, illuminating means for projecting 
light beams toward the cells, a magnetic- 
ally controlled screen mounted to move in 
an arc between the cells and the illuminat- 
ing means, and means connected to the 
cells for moving the steering mechanism 
of the object when a cell becomes ener- 
gized by the impingement of a beam of 
light upon it. 

Under normal conditions the edges of 
the screen lie directly in the paths of light 
coming from the illuminating means. 
However, if the direction of the object 
relative to the earth’s magnetic field 
should change slightly, the magnetic 
screen will move just enough to allow 
light to impinge on one or the other of the 
screens, thus activating the steering mech- 
anism to correct the object’s directioi 


ROCKET-RAMJET 

e U.S. Patents No. 2,684,570 and 2,684,- 
629. Issued July 27, 1954. Kurt M. Nord- 
fors. Assigned to Aktiebolaget Bofors, 
Bofors, Sweden.—This invention provides 





























Fig. 3. Left, the missile before discharge; 
right, after exhaustion of rocket fuel. 


a means whereby a missile may be launched 
at lower initial velocity than normal and 
then attain the velocity requisite for op 
eration of the ramjet engine under thx 
impulse of a rocket charge carried inside 
the missile. The pressures generated by 
combustion of the rocket fuel automati- 
cally maintain the ramjet engine air in- 
take port (3) closed during flight until 
exhaustion of the rocket fuel and then al 
low the port to open (5) for intake of air 


District Offices: ATLANTA ¢ PHILADELPHIA ¢ BOSTON ¢ CHICAGO ¢ WASHINGTON, D.C. to support combustion of the ramjet fuel 
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Knurled gun sight: Iron, manganese and 
graphite powders are used in making 
this part at a rote of 1200 per hour. Sin- 
tering converts the metals to alloy steel 


Bofors gun port: This piece is 
virtually impossible to machine 
because of the blind-end 
grooves on the sides. It is mode 
of powdered iron on Stokes 
presses ot 1200 per hour 





Trigger member requiring upwords of 20 
operations if machined is mode at a 
single stroke on Stokes Powder Metal 
presses at the rate of several hundred 
per hour. 





Gun port: A flanged bushing with internal splines. 
Time calculated to make by machining was two hours; 
by powder metal 30 seconds. The Stokes press actually 
delivers 10 per minute. It took only 6 weeks to start 


production in powder metal; 11 months was estimated pt pet aed tk a 


to make broach for machining. 


V4 Stokes Powder Metal Presses ‘% 


f bring Automation to the Making » 


of many Ordnance Parts 





Gun part of unusual con- 
tours is made ot hundreds 
per hour on Stokes Powder 
Metal presses. The simplest 
machine techniques to pro- 
duce the part would require 
11 machining operations. 


a Stokes fully automatic equipment serves Ordnance Plants in 

the following ways: 

bd (1) Making metal parts automatically .. . of copper, iron, 

steel, brass and other alloy powders . . . 

rl (2) Consolidating pellets and charges for many types of 

artillery ... 

% (3) Assembling ordnance parts. . . often with as many as 18 

separate but automatic operations on a single piece. 

L Typical metal parts automatically made at high speed are 
shown in adjacent illustrations with comparisons of what is 
required to machine them from solid metal. 

4 Stokes automatic assembly machines combine automation 
with safety and a high degree of adaptability for changeover 
a to varying requirements. 

matic Ordnance machine The experienced counsel of Stokes experts on Powder Metal 

complete this piece at the and Automatic Ordnance Loading and Assembly equipment 

rate of several thousand is available tc st 

oar tit is available to you on request. 

F. J. SroKES MACHINE COMPANY 
_ ORDNANCE Division, PHILADELPHIA 20, Pa. 


Ne 


Brass rotor for artillery shell booster: 
Made on Stokes powder metal presses 
at 1000 per hour, and sovings of 70% 
@s compared with cost by machining. 


Fuse assembly: 18 separate 
operations of assembly and 
gaging on a Stokes Avto- 


/ 





STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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GOVERNMENT 





FINISH SPECIFICATIONS NEW DEVELOPMENTS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245 and may be super- 
seded by MIL-C-490A) 
Bonderite 100, 160, 170, 180 


Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
MIL-10578A (Formerly U.S.A. 3-213) 
Type | (Wash-off) Parco Cleaner 250 
Type Il (Wipe-off) Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170) Bonderite 700, 710, 720 
(chemical film for alu- 
minum and its alloys) 
MIL-C-12968 (ORD) (Supersedes in part U.S.A. 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type 1, Class 
A & Al)... Parco Powder, Parco Lubrite 1 & 2 
Type B 
Class 1 (Formerly U. S. A. 57-0-2, Type Il, 
Parco Compound 
Class 2 Parco Compound plus Endurion 
MIL-C-16232A (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 
PA-PD-191 
Grade |. .Bonderite 32, 34, 100, 160, 170, 180 
Grade Il 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 
160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD)] 


Type ll 
Class A & Al Parco Lubrite 1 & 2 
Parco Powder—Parco Compound 


Bonderite 100, 160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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HIGH-VACUUM MACHINE 

Millions of miles from the earth’s atmosphere there is a lack 
of air (or near vacuum) so perfect that molecules travel a 
yard apart. Recently, a powerful 36-inch, superspeed, high- 
vacuum aluminizing machine, valued at $15,000, that can create 
an absence of air equal to that found in interstellar space, was 
successfully tested at White Sands Proving Ground, N. Mex. 

This 300-pound device can produce a vacuum so intense that 
outside pressure on its vacuum chamber equals 25 times its own 
weight or about 37% tons. 

Under this extreme vacuum, fine optical surfaces are coated 
with aluminum or magnesium fluoride to produce mirrors and 
Considered one of the most 


blue nonreflective lens surfaces 


versatile and compact units of its kind in the country, it can 
accommodate any mirror up to 32 inches in diameter or 25 to 50 
smaller lenses at any one time 

In the past, it required nearly three months to get lenses and 
mirrors coated by private optical firms, but this new machine 
now can coat quantities of lenses and mirrors in eight hours 


NEW ASSAULT TRANSPORT 

The C-123B Avitruc assault transport airplane being pro- 
duced by Fairchild Aircraft is a high-wing monoplane in the 200- 
mile-a-hour class with a top speed of over 240 miles an hour. It 


The C-123B Avitruc assault transport airplane. 


is powered by two Pratt & Whitney R-2800 piston engines 


developing 2,500 horsepower at take-off and has a 


range ol 
850 statute miles with a payload of 16,000 pounds. With a crew 
of two, the C-123B is capable of airlifting and landing 61 com- 
bat troops and their equipment. It also can carry 50 litter 
patients, 6 ambulatory or walking patients, 5 nurses, and more 
than 1,300 pounds of equipment on medical-evacuation missions 

When artillery is required by assault forces the C-123B can 
fly in and unload such equipment as: a 155-mm. howitzer, 19 
rounds of ammunition, and 1,300 pounds of miscellaneous equip- 
ment or a 105-mm. howitzer, a 34-ton weapons carrier, 6 men, 
and 90 rounds of ammunition. Unusual in configuration, the dis- 
tinguishing characteristics of the Avitruc’s outline are its low 
silhouette, the sharply upswept rear fuselage, and a large tail 


section which includes a tall fin-and-rudder assembly and a 


dorsal fin 


SPACE SHIP STUDIES 

The first piece of experimental equipment ever built specifi- 
for the study of living conditions in space has recently 
School of Aviation Medicine, 
“sealed cabin,” it 


cally 
been delivered to the Air Force 
Randolph Air Force Base, Tex. Known as a 
was designed to investigate human factors inside cramped quar- 
ters of a space ship flying far outside the useful limits of the 


earth’s atmosphere 
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Solid Propellant 
Propulsion and 
Power Units for 


ORD ROCKETS 
GUIDED MISSILES 
BOOSTERS 
GAS GENERATORS 


AIRCRAFT 
ASSIST TAKE-OFF 


SHORT DURATION 
POWER PLANTS 


We welcome employment inquiries 
from engineers interested in the 
field of rocketry. 


“ 


m 


Thiokol’s development of solid propellants is based on chemical research as 
the starting point. Intensive investigation of the chemistry in this field has been 
conducted by the Thiokol Chemical Corporation for many years. These 

efforts have resulted in improved solid propellants with desirable handling 
and performance characteristics. 


With “Thiokol” solid propellants, simplified power units for field use can be 
produced economically. These offer the designer a wide degree of flexibility 
in missile design. The versatility of these units is such that they can be produced 
to meet widely varied performance requirements. “Thiokol” solid propellants 
maintain a high standard of performance throughout a broad 

temperature range. 

Chemical research is only one of the many steps in Thiokol’s integrated 


development of solid propellant power units. Other Thiokol activities of equal 
importance include design, fabrication, developmental testing and manufacture. 





Vhiokol Chemical Covporation 


NEW JERSEY 
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It is a first cousin of the low-pressure 
chambers in which aéromedical specialists 
for some years have studied human reac- 
tions to the thin air in the stratosphere 
and beyond it. But low-pressure cham- 
bers reproduce conditions in the air out- 
side the craft. The sealed cabin, on the 
other hand, tells what goes on inside the 
craft, where a careful balance of atmos 
pheric conditions must be maintained. 


FASTEST TRANSPORT 


Flight testing of the world’s fastest 


propeller-driven transport airplane, the 
new U.S. Navy R7V-2 began recently as 
Lockheed Aircraft Corporation launched 
the huge craft on Operation Turboprop 
Mojave Desert. The 
R7V-2 is capable of 


over California's 
turboprop engine 
cruising around 440 miles an hour, about 
100 miles an hour faster than other trans- 
ports. 

It is the first transport to undergo a 
full flight-test program at the new test 
center operated in the Mojave Desert by 
the U.S. Air Force. With its four 5,550- 
horsepower engines generating 22,200 to- 
tal horsepower, the R7V-2 has a power 


DO YOU WANT TO... 


gy stop a projectile 7 


Built into the existing piston structure of an ord- 
nance device shown at left, the Wales Hydra Spring 
has the capacity to absorb the kinetic energy of a 
fired projectile. Such a feat is made possible by the use 
of Liquid Compressibility of Wales Comproils. 


WP cushion a gun? 


Wales Hydra Springs absorb the recoil of guns with 
1/10 the weight and space of conventional springs. 
Dampened return can be built in. 


B energize a missile 7 


Yes, Wales Hydra Springs are used im the operation 
of missiles, too. This is just another of the many 
applications in American defense projects. 


absorb shock loads 


» 


in a firing 
mechanism 7 


To eliminate stopping a military vehicle to fire the 
gun and make it a “sitting duck”, the Wales Hydra 
Spring is an essential component to absorb the shock 
loads of a bouncing gun while vehicle is in motion. 


Bedra Springs 


Write today for complete information on how the exclusive Hydra Springs 
can overcome your spring problems. 


AWydra Spring Didsion 
WALES-STRIPPIT CORPORATION 


380 PAYNE AVE., NORTH TONAWANDA, N. Y. 


( Between Buffalo and Niagara Falls ) 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 


Speciolists in Mochines and Compressible Materials 


advantage that will enable it to set trans- 
port speed records wherever it flies. 


TEXAS TOWERS 

Offshore radar warning and weather 
data and reporting stations, 
called “Texas towers,” will be constructed 
along the East Coast of the United States. 
The stations will be located approximately 
one hundred miles off the coast and will 
be linked with the shore-based warning 


collection 


network used in the over-all defense of 
the United States. 

Each station will include housing fa- 
cilities for the radar warning and weather- 
reporting equipment and sufficient shelter 
for a crew of over thirty personnel who 
will be stationed at the sites for 30-day 
periods or less. Space will be provided 
for helicopter landings and there will be 
docking facilities for the resupply of each 
station. The station platforms will be 
built on pilings and raised above the high- 
water mark at a safe height to protect 
weather conditions. 


them from 


They will be located above the ocean floor 


severe 


where the water is shallow enough to 


permit construction. 


COMPACT BADAR 


A new, compact airborne Sperry radar 
that assures greater safety for troop-carry- 
ing transports and essential cargo planes 
Air Re- 
search and Development Command of the 
\ir Force 
and lightest radar system for its high 


was announced recently by the 
The new device is the smallest 


power and wide range of aircraft uses so 
far publicly announced. 


Major units of radar fit into small space. 


A single 


many 


5-inch radar screen combines 


radar functions of search and sur- 


veillance, accurate navigation 
charted 


storms and best-weather routes, anticol- 


over un- 


airlanes, detection of distant 
lision warning of mountaintops and tall 
structures or of other near-by aircraft 
while flying at any altitude up to 50,000 
feet 

Exceptional performance ability in these 
lifesaving functions, already tested and 
is reduced to a 
This 
“turtle-shell” 


proved by the Air Force, 
single system weighing 150 pounds 
shaped 


includes an oddly 
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MODERN SCHEDULES DEMAND—POWER... 
FLUID POWER 


DUDCO DIVISION 
Hazel Park, Mich. 
Dual-Vane Hydraulic Pumps, 3 
to 120 gpm; Fluid Motors, 7 to 
140 hp; 2000 psi operation. Pis- 
ton-Type Pumps for 5000 psi. 


HYDRECO DIVISION 
Cleveland, Ohio 
Gear-Type Hydraulic Pumps, 3 
to 120 gpm; Fivid Motors, 3 to 
52 hp; Cylinders; Control and 
Auxiliary Valves; 1500 psi. 


WATERTOWN DIVISION 
Watertown, N. Y. 
Railroad air brake valves for 
freight and passenger equip- 
ment, STRATOPOWER Hydrav- 
— tomes for Aircraft, to 3000 
psi. 


KINNEY MANUFACTURING DIVISION 
Boston, Mass. 
Rotating Plunger and Heliquad 
Liquid Handling Pumps, to 
3000 gpm. Vacuum Pumps, 0.2 
micron, evacuate 1800 cfm. 


AURORA PUMP DIVISION 
Avrora, Ill. 
Liquid Handling Pumps, Cen- 
trifugals, 4000 gpm, 500 ft. 
heads. Turbine-Types, 7000 
gpm. Condensate Return Units. 


Vehicles that haul 75 ton loads... 
Shovels that handle 16 yards and 
more at a single bite... these are 
but two of the many juggernauts that 
move mountains or mole hills... that 
give industry higher production at 
lower cost. And the key to velvet- 
smooth control of all this harnessed 
energy is Fluid Power! 


Mine, Construction, Marine, Oil 
Field, Farm and Materials Handling 
Equipment attain ever-increasing 
productivity through the rugged de- 
pendability of Fluid Power. Machine 
Tools, Presses, Paper Machinery, 
Petro-chemical and other processing 
equipment achieve greater auto- 
mation plus micrometric precision 
through Fluid Power. 


There are three divisions of The 
New York Air Brake Company which 
concentrate on the development of 
advanced design hydraulic equip- 


THE NEW YORK AIR BRAKE COMPANY 


ment for this Fluid Power. Thus, from 
a single source, industry may have 
the ideal component for the specific 
function. . . . Gear, Dual-Vane and 
Piston Pumps, embracing a full range 
of capacities and pressures to 5000 
psi, and Motors, Control Valves and 
Cylinders to develop complete hy- 
draulic circuits. 

In addition to Fluid Power, industry 
finds the answers to its liquid han- 
dling problems in Aurora and Kinney 
Pumps. “Any material that can be 
pushed through a pipe”... from 
gasoline and alcohol to tars, sludges, 
slurries and other heavy semi-solids 
-.-and the less dramatic tasks of 
sump, deep well, boiler feed, and 
household needs are all dependably 
handled by these famous pumps. 

Write today for literature contain- 
ing hundreds of ideas for you to im- 
prove your product, increase produc- 
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CLEVELAND 


CONTAINERS 


Military spare parts, highly machined metal parts, delicate 
electro-mechanisms and fragile items can be packaged better, 
and at less cost, in fibre containers. 


CHECK THIS LIST OF ADVANTAGES 


May be constructed to meet all the requirements of Methods IA, Il and 
1C4 Packaging, under approved military specifications. 
Low cost. 
Economical cubage and weight. 
Reduction or elimination of intermediate and overpacks. 
Tailored to your product—built-in cushioning, special barriers and liners 
where required. 
... High resistance to side impact, bending and compression. 
... High intraplant and feeder plant re-use. 


The Cleveland Container Company offers skilled engineering 
help. Take advantage of the convenience and economy avail- 
able in fibre containers. 


Why pay more? For Good Quality . . . Call Cleveland! 


HeCLEVELAND CONTAINERG 


6201 BARBERTON AVE. CLEVELAND 2,0 

e All-Fibre Cans ¢ Combination Metal and Paper mae 

@ Spirally Wound Tubes and Cores for all Purposes 

. * * 

PLANTS AND SALES OFFICES. Cleveland, Chicago, Detroit, Memphis, Plymouth, Wisc, 
¥,, Jomesburg, N. J. Los Angeles + ABRASIVE DIVISION ot Cleveland. 

SALES OFFICES: Grand Central Terminal Bidg., New York City; Washington 

Gas Light Bldg, Washington, D.C; West Hertford, Conn; Rochester, N.Y. 

Cleveland Container Conodo, itd: PLANTS AND SALES OFFICES: Toronto and 

Prescott, Ont. + SALES OFFICE: Montreal. 
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antenna, only eighteen inches in size, that 
is gyrostabilized for positive steadiness 
against pitch and roll of the plane. In ad- 
dition, it incorporates radar beacon inter- 
rogation and reception. The versatile com- 
bination is officially designated as radar 
set APN-59. 


WIDE-FILM PROCESSING 

‘Carolyn,” a huge 6,000-pound wide- 
film processing machine costing $50,000 
and one of only two like it in the world, 
is now in operation at White Sands 
Proving Ground, N. Mex. This giant 22- 
by 8-foot machine can process film from 
16 mm. to 5% inches wide in a fraction 
of the time used in older methods and 
yet produce sharper, clearer negatives. 
Using old portable film-processing ma- 
chines, it took 90 minutes to process 100 
feet of wide film. Today, “Carolyn” can 
process 100 feet of wide film in 6 minutes 
or 1,000 feet an hour. 


MECHANICAL RHINO 

The “Rhino” amphibious vehicle can 
successfully traverse mud flats, marshes, 
rough terrain, and also cruise in water, 
Conceived by inventor Elie P. Aghnides, 
the Rhino has been under construction 
and exhaustive test since 1948 by engi- 


Rhino negotiates deep mud. 


neers at Marmon-Herrington Company, 
Indianapolis, Ind 

The new vehicle can negotiate swamps, 
soft mud, sand, climb sixty-five per cent 
grades, or travel down the highway at 
forty-five m.p.h. With hydrojet pro- 
pulsion, the Rhino may be operated and 
maneuvered in deep water. The vehicle 
has a huge pair of hemispheroidal hollow 
spun-aluminum wheels in front, plus a 
smaller pair in the rear. For highway op- 
eration only a narrow rubber tread 
touches the road. In soft places, the trac 
tion area is increased with every inch of 
sinkage of the hemispheroidal wheels 


SUPERSONIC TEST TRACK 
The Air Force Air Research and De 
velopment Command plans to build a 
new supersonic test track atop a 1,500 
foot mesa in Utah. The Air Force sci- 
entists will blast test sleds off the track 
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_ PITTSBURGH WELDSEAL TAPES — 


ot-Welded And 
' Assemblies From 
And Corrosion 



























> OU CANNOT GET BETTER protection against 

4 corrosion from moisture for spot-welded and 
hot-riveted assemblies than Pittsburgh's 
WELDSEAL TAPES. 


Applied between members, these tapes flow 
around heated areas and throughout the seam 
to form a positive seal that is tightest around 
the shank of the spot or rivet. 


Because they are mildly conductive, WELD- 
SEAL TAPES can be used with standard weld- 
ing equipment, without causing spark or 
sputter. Their adhesive qualities permit ready 
z application to all reasonably clean metals. 

WELDSEAL TAPES are available in a variety 


of thicknesses—.015”, .025” and .060”, and in 
ann 2 widths from 14-inch to 12 inches. 





Samples of these remarkable tapes are avail- 
able for experimental work. Our engineers will 
also be glad to consult with you on sealing 
problems without cost or obligation. 


PITTSBURGH ALSO OFFERS 
NU-CHROMSEAL AND FABSEAL TAPES 


— NU-CHROMSEAL is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


FABSEAL is an impregnated fiber for sealing 
between metal, wood or fiber members. 


PITTSBURGH PLATE GLASS CO. 

Industrial Paint Div., Pittsburgh, Pa 
Factories: Milwaukee, Wis.; Newark, N. J.; Spring- 
So dale, Pa.; Atlanta, Ga.; Houston, Texas; Torrance, 
Calif.; Portland, Ore. Ditzler Color Div., Detroit, 
% F Michigan. Thresher Paint & Varnish Division, Dayton, 
Ohio. Forbes Finishes Division, Cleveland, Ohio. M. B. 
Suydam Div., Pittsburgh, Pa. 


PITTSBURGH PAINTS 


PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 









ieee Soe oe Pt ASE > ao 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


COMPAN Y 
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Detroit Steel Products, Inc, says: 


“‘Here’s how we checked 
universal joint breakage 
due to severe stresses”’ 


“The stresses applied to our roll- 
ing mill’s universal joints were 
so severe that joint breakage was 
a critical problem,” say engineers 
at the Buffalo plant of the Detroit 
Steel Products Co. 

“Several joints snapped after 
only a few hours’ operation. 
Then, a Rzeppa Constant Veloc- 
ity Joint was installed on one of 
the highest-stressed rolls. No 
breakdown.” (Today, that one is 
still functioning perfectly after 
five years’ continuous oper- 
ation. ) 

Since then, Rzeppa Joints have 
been installed on all severely 


stressed rolls. “There has never 





been a single failure since Rzeppa 
has been on the job,” say the 
engineers. “It has supplied the 
needed ruggedness to solve our 
problem.” 

Rzeppa Constant Velocity 
Joints can meet YOUR require- 
ments—whether they call for 
high capacity or angularity, 
compactness, or long life. Get all 
the perform- 
ance and 
engineering 
facts in this 
new catalog. 
Write for it 
today. Pin 





CONSTANT 
VELOCITY 


UNIVERSAL 
JOINTS 


Joint Division, The Gear Grinding Machine Co., 3907 Christopher, Detroit 11 
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New Developments 





straight out into the air to test aircraft 
ejection seats and capsules. 

\ pusher sled and a test sled will be 
used. The rocket-powered pusher sled 
will drive the test sled along the track 
which will end at the edge of the mesa’s 
steep slopes. As the two sleds near the 
end of the track the pusher sled will be 
halted by braking devices extending down- 
ward into a trough of water beneath the 
tracks. The test sled will continue at high 
speed. Just before the test sled speeds off 
the track, the ejection seat or capsule, 
which will contain a dummy, will be 
fired upward. Both the experimental es- 
cape device and the sled will be recovered 
by parachute. 


GIANT TUBE 

A powerful giant electronic tube that 
paves the way for super radars reaching 
far beyond present limits was announced 
recently by the Air Research and Devel- 
opment Conimand. Known as a megawatt 





Klystron tube produces 4,000,000 watts. 


klystron, the tube is eight feet tall and is 
the first to produce millions of watts of 
precisely controlled radar power for mili- 
tary systems as yet undisclosed 

In secret tests more than five years 
ago the superpower klystron, driven by 
140,000 volts, broke the “electron-barrier” 
that once limited the performance of 
radars essential to military weapons of 
the future. Experimental proof of a new 
“electron-packing” technique was success- 
fully attained through basic klystron re- 
search of the Sperry Gyroscope Com- 
pany at its laboratories in Lake Success. 

The new tube has opened new horizons 
for future radars and other equipment 
essential to improved civil and military 
operations. The giant klystron produces 
4,000,000 watts of radar power—more 
than 250 times that developed in the radar 
that beamed pulses to the moon and back 
in 1946, and, more important to radar 
scientists, the frequency of this power 
can be held 20 to 200 times closer than 
the frequency limits of ordinary radio o1 
TV transmitters in the United States. 
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POSITIVE PROTECTION FOR PERSONNEL AND PROPERTY 

















CAFETERIAS 
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TELEPHONE SWITCH BOARDS 


DISPENSARIES 


ALL OF THESE SPOTS need emergency lighting pro- 
tection for workers and property in the industrial 
plants you plan to design or modernize. There are 
many more . . . in fact, large plants have required as 
high as 200 units to supply adequate protection 
against an interruption to the normal electrical 
supply brought about by storms, floods, accidents, 
fires or other causes beyond the control of the utility 





THE NEW MODEL M has a two-rate charger—high rate or 
trickle. After the emergency, automatic controls recharge the 
Exide battery specially developed for dependable operation, 
long life, less maintenance. UL-approved. Plugs into any 
115 volt outlet. Single and double lamp units are available; 
each lamp illuminates up to 10,000 sq. ft. 


November-December 1954 








-.. with new Exide Lightguard emergency lighting units! 


DANGEROUS OPERATIONS 





CONTROL PANELS 


CONTINUOUS OPERATIONS 


companies. When lights go out, Exide Lightguards 
go on, instantly, automatically! They guard against 
injuries; they minimize property damage, pilferage, 
and enable control of vital processes to be main- 
tained. For maximum emergency lighting protec- 
tion, for long range economy of operation with a 
minimum of maintenance, specify genuine Exide 
Lightguard protection. 





WRITE for full details and specifications about new 
Model M Exide Lightguard units . . . the best auto- 
matic emergency lighting unit on the market. Write 
Dept. AR, Exide Industrial Division, The Electric 
Storage Battery Co., Phila. 2, Pa. 


Exide 


LIGHTGUARDS® 











Your best buy for... 
EMERGENCY LIGHTING 


° 
Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 
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Cut fastening costs up to 80% on heating 


and air conditioning installations...with the 
REMINGTON STUD DRIVER 


“It saves us money on every fix- 
ture we install’’—that’s the kind 
of report we’re getting every day on 
the Remington Stud Driver. Big 
savings just naturally result from 
the amazing speed of this powder- 
actuated tool. It sets as many as 
5 studs a minute in steel or concrete! 

You'll find real economy, too, in 
the fact that the Stud Driver is com- 
pletely self-powered—no need for 
extra equipment, wires or cables. 
Compact and portable, the tool is 
designed in every way for easy 
handling. And since it weighs only 
6 pounds, it’s ideal for working over- 
head and in confined spaces. 


What's your fastening job? 
Whether it’s fastening pipe to walls 
and ceilings or anchoring fixtures to 


‘If It’s Remington—It’s Right!"’ 


Remington 
G) Listed & Approved by 


Underwriters’ Laboratories, Inc. 


concrete floors, you'll save money 
with the Remington Stud Driver. 
For complete information on how to 
cut your fastening costs, just send 
in the coupon below. 


Questions You Are Asking 


QUESTION 
What are the studs made of? 


ANSWER 

Genuine Remington studs are made of 
a selected molybdenum-bearing ailoy steel, 
heat-treated for required hardness and 
ductility properties. All are plated for 
protection against corrosion. 


Mail This Coupon Today ... 


Industrial Sales Div., Dept. O.-11 
Remington Arms Co., Inc. 
Bridgeport 2, Conn 

Please send me a free copy of the new 
booklet showing how I can cut my fasten- 
ing costs. 


r 


Name 





Position 





Firm 


Address _ 





City __State 
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ROCKETS BOOST ROTORS 
The Marine Corps showed off the new- 
est thing in extra power for its helicop- 
rocket 
hidden in the tips of the rotor blades. 
The pilot pushes a button to turn the 
rocket 
needed—for take-off with unusually heavy 
loads, for greater altitude, or in the event 
The 
rocket engine system was designed and 
developed for the Navy by Reaction Mo- 


ters recently—one-pound engines 


engines on when extra power is 


the helicopter’s main engine fails 


tors, Inc. 


MAINTENANCE SHELTER 

A new-type portable maintenance shel- 
ter for B-29, B-50, and C-97 aircraft that 
will greatly speed up engine maintenance 
work and enable personnel to perform 
around-the-clock servicing in any kind of 
weather or climate has been adopted by 
the United States Air 
sive use at bases in this country and else- 


Force for exten- 
where. 

The mobile unit’s design allows it to be 
moved readily to a plane's location on the 


Portable shelter can be emplaced quickly. 


ramp, thus considerably reducing delays 
in getting maintenance work under way 
lack 


of available unoccupied hangar space, and 


caused by unfavorable weather, by 
by the time required to move aircraft 
closer to permanent service facilities. The 
shelter, which is mounted on pneumatic 
tires for rapid movement on airfields, was 
designed to Air Force specifications by 
the Luria Engineering Company of Beth- 


lehem, Pa 


JET FOR PACKET 


Fairchild Aircraft is now flight testing 
an experimental turbojet power augmen- 
tation a C-82 Packet to 


determine the value of jet assistance in in- 


installation on 


creasing take-off loads and rate of climb. 
The C-82 already has made several suc- 
cessful test flights, employing the small 
J-44 engine cesigned and built by the 
Engine Division of the Fairchild Engine 
Airplane Corporation for powering 
target drones and The 
J-44 provides an additional 1,000 pounds 
Tests are ex- 


and 
guided missiles 
of thrust during take-off 
pected to show that the jet power boost 
reduce required take-off distances 
a 50-foot obstacle and permit sub- 


will 
over 
stantial increases in take-off weights. 
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_ | MORE POWER...BETTER POWER 




















Here are three more reasons why tomorrow's 
finest aircraft, like today's, will fly with Con- 
tinental power. Two of them represent further 
developments of the famous 0470 series—one 
supercharged, the other supercharged and fan- 
cooled expressly for helicopter use— while the 
third is a brand new power plant, engineered 
and built with the needs of multi-engine utility 
planes in mind. They have one thing in com- 
mon: as products of the pioneer in power for 
utility aircraft, all three rate high in those 
qualities which go to make up dependability 
—qualities which have made Continental 
engines fliers’ undisputed first choice. 



























..Lamerrow's Power Today 






































$0470 FS0470 GS0526 
| Horsepower 250 260 290 
R.P.M. 2600 3000 3000 
Alt. (ft.) 10,000 10,000 15,000 
T.0. Power 
(Sea Level) 265 260 320 
Length (in.) 37.73 39.64 52.28 
Height (in.) 30.77 34.81 23.96 
Width (in.) 33.62 33.62 34.68 
Bore (in.) 5.00 5.00 5.125 
Stroke (in.) 4.00 4.00 4.25 
Displ. (cu. in.) 47 47 526 
Comp. Ratio 6.0:1 6.0:1 6.0:1 
Total Dry Wt. with 
Accessories (Ibs.) 512 550 578 
Type of Prop. Geared 
Drive Direct Direct .688:1 
Recom. Fuel 
Octane 91/% 91/% 91/% 
Supercharger 
Ratio 12.45:1 10.13:1 12.0:1 
Supercharger 
Belt Belt Gear 





















G$0526 
REAR VIEW 










ONLY CONTINENTAL BACKS YOU WITH ESTABLISHED WORLD-WIDE SERVICE 





[ontinental Motors [orporation 


S Aircraft Fngine [Jivision =< 
MUSKEGON, MICHIGAN 
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WIDER AND 
WIDER USE... 


PEARLITIC MALLEABLE CASTINGS. 
as engineers see its many advantages 


DESIGN ADAPTABILITY: Because of its good fluidity, it can be 
cast in thin sections and in complicated shapes. 


HIGHER STRENGTH: Ultimate strengths range between 60,000 
and 90,000 psi; yield strength between 40,000 and 70,000 psi. 


EASILY MACHINED: Machinability index (B1112 Steel = 100) 
ranges between 80 and 90. 


WEAR RESISTANCE: Withstands excessive wear under 
heavy loads at high speeds. 


LOCALIZED HARDENING: Sections of the casting can be flame 


hardened or induction hardened before or after machining. 


BEARING PROPERTIES: Good non-seizing properties in 


metal-to-metal contact. 


FINE FINISH: Can be given a very smooth finish where 
desired. 


You will find many applications for Pearlitic Malleable 
castings— particularly as a replacement for forgings, 
stampings and weldments — where reduced weight, less 
machining time, fewer assembly operations and 
better appearance are important production and 
sales considerations. a-se7t 


NATIONAL 


MALLEABLE AND STEEL 


~< 
CASTINGS (reen 
Cleveland 6, Ohio 


The Nation's largest independent producer of malleable and pearlitic malleable 


KEK 
Ze SS. 


Y 
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LESSONS FROM HISTORY 


Tue Eprror.—It is worthy of special 
note that in two articles in the September 
October issue of OrDNANCE the authors, 
Maj. Gen. J. F. C. Fuller and Maj. George 
Fielding Eliot, recognized authorities on 
military matters in each case, use histori- 
cal analogy as a guide for examining the 
critical problems of today’s world. 

General Fuller (“What of the H- 
Bomb?” p. 206) compares the political 
significance of the effect of nuclear weap- 
ons on conventional warfare today with 
the similar effect of gunpowder on feudal 
warfare of the late Middle Ages. Says 
General Fuller: “What gunpowder did to 
the feudal or aristocratic order the hydro- 


gen bomb will do to the bourgeois or 


democratic order.” 
Major Eliot 


( 
Weapons!” p. 211) gives two historical 
h 


‘Beware of Glamour 
illustrations of t danger of political 
commitment to a military viewpoint. He 
calls attention to the division on party 
lines of Whigs and Tories in England 
in Marlborough’s time on whether a 
continental or a maritime strategy should 
be used against France. That general had 
to consider every move from the point of 
view of what would be said of it in the 
House of Commons. 

From the history of our own War b« 
tween the States Major Eliot gives a 
case study of the monitor class of iron- 
clads to which the Union Secretary of 
the Navy, Gideon Welles, allowed him 
self to become politically committed 

The general lesson to be drawn is that 
analytical study of past military history 
can throw light on and offer guidance for 
the perplexing problems of our times 
This would appear to be stating a truism 
were it not for the fact that the military 
profession today tends to avoid its own 
history for fear that it may misguide 

Military people have been accused of 
preparing to fight the next war in terms 
of the last for so long that they are be- 
ginning to believe this cliché themselves. 

While military men are shying away 
from their own heritage, the academic 
profession 1s showing increased interest 
in military history. This interest is not 
among the older generation of historians 
who continue to consider war as an aber 
ration and a nuisance in the historical 
process. It is centered in a younger group 
of professors and students on whom the 
reality of war has been impressed by 
events of the turbulent twentieth century 

If the trend continues it might well be 
that this will be the group rather than 
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REMARKS Are compli- 

cated tubing snarls eating HOMME FREEZER 

into profits? Why not let 

skilled Bundy engineers show 

you how to simplify fabrica- 

| tion operations; save time, 
money, materials. Why not 
check, too, the advantages 

| of using strong, lightweight 
Bundyweld, the only tubing 

| double-walled from a 





















Single metal strip. 


or for help in developing 


your tubing application. AIRAME FOR TOV WHEEL BAIOVW 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 





} : WRITE today for catalog 
| 
| 


—<——— 





WHY BUNDYWELD IS BETTER TUBING 
si o) 


Bundyweld, double- 
walled and brazed 
through 360° of wall 
contact 


and passed through 
o furnace. Copper 
cooting fuses with 
steel. Resul? . . . 


continuously rolled 
twice around |ater- 
ally into a tube of 
uniform thickness 


Bundyweld starts 
7 as a single strip 


of copper-coated N\ 
steel. Then it’s. . i 
leakproof Lightweight 
High thermal ductivity Machi easily 
High bursting point Takes plastic cocting 
® High endurance limit Tokes —_p 
Bright and clean 














Extro-strong 
DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistont No inside beod 
Ductile Uniform 1.D., 0.D. 
Bundy Tubing Distrib and R Bridgeport, Conn.: Korhume! Stee! & Aluminum Co. 117 E. Washington St. © Cambridge 42, Mass. Austin-Hastings Co. inc., 226 Binney St. 
2 i Peirson-Deakins Co., 23. 824 Chattancoge Bank Bidg. © Chicago 32, iil: Lapham-Hickey Co, 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co, 
inc. Post Office Box 476 © Les Angeles 58, Calif: Tubesales, 5400 Aicoo Ave. . Philadeiphro 3, Some Rutan & Co. 1717 Sansom St . Son Francisco 10, Calif: Pacific 
Metals Co, Lid. 3100 19th St. . Seattle 4, Wash. Eagle Metals Co, 4755 First Ave. South Toronto 5, Ontario, Canada: Alloy Metal a teen Ltd, 181 Fleet St, E 
Bundyweld nickel and Monel tubing are sold by distributors of nickel end nickel alloys in principal cities, 
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EXPLOSIVE ORDNANCE 


- ++ FROM BASIC RESEARCH 
THROUGH MASS-PRODUCTION BY A 
SINGLE INDUSTRIAL ORGANIZATION 


Aerojet-General offers a complete- 
ly integrated ordnance division ca- 
pable of conducting all phases of 
research, development, evaluation, 
loading, test, and manufacture of 
warheads, fuzes, and explosive 
and pyrotechnic items. 


A large portion of Aerojet-Gen- 
eral’s 14,000-acre plant site near 
Sacramento, California, has been 
allocated to the ordnance pro- 
gram. This large area affords the 


necessary space and facilities for 
explosive loading and warhead 
evaluation, yet is adjacent to labor, 
related industries, and transporta- 
tion. 

Aerojet-General’s objective in ex- 
panding its ordnance operations is 
to provide the Armed Forces with 
integrated facilities, both in devel- 
opment and in production, for war- 
heads and explosive devices as 
well as ordnance rockets, and re- 
lated items of armament. 


@ SOLID- AND LIQUID-PROPELLANT ROCKET POWERPLANTS FOR 


MISSILE AND AIRCRAFT APPLICATIONS @ 


THRUST REVERSERS 


(SNECMA) @ AUXILIARY POWER UNITS AND GAS GENERATORS 
@ ELECTRONICS AND GUIDANCE @ ORDNANCE ROCKETS e 
EXPLOSIVE ORDNANCE AND WARHEADS @ UNDERWATER PRO- 
PULSION DEVICES @ ARCHITECT-ENGINEER SERVICES FOR TEST 


YG. conrorarion 


FACILITIES 


A Subsidiary of 
The General Tire & Rubber Company 
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the military profession who, in the future, 
will be asked for advice on military-politi- 
cal problems. Here historical analogy 
serves us again, for in very recent his- 
tory there is a similar case of economists 
rather than businessmen or industrialists 
being called upon for advice on decisions 
affecting the economic and industrial wel- 
fare of the country. 


Joun D. Hayes 


Rear Admiral, U.S. Navy, Ret.; 
president, American Military Institute 


Annapolis, Md. 


e Editor's Note—In his article, 
“What of the Hydrogen Bomb?” 
mentioned above, General Fuller 
States 

“One type of war has become ob- 
solete and ... another type is tak- 
ing its place. As gunpowder democ- 
h 


ratised war by annulling it as the 


perqusite of the nobility and 
handed it over to the middle classes, 
so are atomic weapons now pro- 
letarianising war by removing it 
from the hands of the bourgeoisie 
and placing it into those of the 
proletariat. This they are accom 
plishing by rendering gunpowder 
warfare ridiculous and thereby de- 
prizving it of its political signifi- 


cance 


“THE RECOILLESS GUN” 


Tue Eprror.—Those of your readers 
who found my article, “The Recoilless 
Gun” (Orpnance, March-April 1954, p. 
876) interesting may find a few addi- 
tional notes—turned up in more recent 
digging—of value. 

The Harding recoilless gun described 
by “Stonehenge” was actually patented by 
G. P. Harding and L. Thomas (British 
Patent No. 2763, November 7, 1864). Ac- 
cording to the abridgement description: 
“Recoil is prevented by inserting a cupped 
wad behind the charge, air between the 
wad and another being compressed on 
firing until both are driven out through 
the hollow breech plug. . . . A shield is 
provided The cartridges used are 
smaller than the projectiles, so as to leave 
an annular air space...” 

Another curious development was the 
piece of “ordnance with breech end open” 
of W. C. Nangle ( British Patent No. 5483, 
1884), intended to be mounted in a com- 
paratively small boat. The breech end of 
the tube was mounted to extend through 
the bottom of the boat. Upon firing, the 
projectile was discharged into the air and 


the counterblast into the water 


Hudson, Ohio Rocer MarsH 
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JEEP GETS FLYING START ON FINISH LINE 


Seven minutes in the oven is all it takes to bake the two coats of = ne 


Glidden semi-gloss enamel on the military Jeeps at the Willys 
Motors, Inc., plant in Toledo, Ohio. 


This rapid dry is remarkable in view of the wide range of temper- 
ature variations of the Jeep’s many metal surfaces during the bake. 
In addition to streamlining production schedules and cutting costs, 


the Glidden enamel produces a finish which meets all government 
specifications for appearance and durability. 


Glidden is proud to be associated with Willys Motors, Inc., in the 
production of the famous Armed Forces work-horse—the Jeep. 


THE GLIDDEN COMPANY 


INDUSTRIAL FINISHES DIVISION 
.11005 Madison Avenue « Cleveland 2, Ohio 
SALES OFFICES AND FACTORIES: San Francisco, Los Angeles, Chicago (Nubian Division—1855 North 


Leclaire Avenue), Minneapolis, St. Louis, New Orleans, Cleveland, Atlanta, Reading, Canada 
Toronto and Montreal. 








Another 
Example of 


Ingenuity in 
Heat Transfer Engineering 


Young heat transfer experience goes back more than 
25 years in specialization in the field. This inval- 
uable bank of technological experience has made 
possible the Young development of a “two-faced” 
Radiator for the armed services .. . a Radiator that 
can fit either left or right hand positions on an 
amphibious tank. This versatility saves thousands 
of dollars for the services by cutting Radiator re- 
placement stocks in half. Perhaps Young can bring 
similar economies to the solution of your heat trans- 
fer problems. 


YOUNG SPECIALIZES IN 
‘ HEAT TRANSFER FOR 
MILITARY APPLICATIONS 


PORTABLE GENERATOR COOL- GINE COOLING + CRASH 

= ING * MOBILE COMPRESSOR TRUCK COOLING * ENGINEER- 
COOLING * JET PLANE HEAT ING AND MANUFACTURING 
TRANSFER * TRANSPORT TRUCK FACILITIES FOR PRIME CON- 
COOLING * INDUSTRIAL EN- TRACTORS 


YOUNG RADIATOR COMPANY 


Dept. 184-L, Racine, Wisconsin 
Plants at Racine, Wisconsin and Mattoon, Illirois 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gas and 
Diesel Engine Applications 
Heating, Cooling, Air 
Conditioning Products for 
Home and Industry 





Leaders in Heat Transfer Engineering for more than 25 years 
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REVIEWS 


Reviews in this issue by: 





Bric. Gen. DoNALD ARMSTRONG, military historian, lecturer, au- 
thor, Washington, D. C. 

Cot. Joun D. BiLuincs.ey, educator, ordnance authority, author, 
United States Military Academy, West Point, N. 5 

Leo A. Copp, editor, ORDNANCE magazine, Washington, D. C. 

Cot. Cavin Gopparp, small-arms authority, military historian, 
author, Washington, D. ( 

Bric. Gen. Epwarp P. MECHLING, air armament engineer, ad- 
ministrator, author, Eglin Air Force Base, Fla. 

Bric. Gen. THomas K. VINCENT, artillerist, engineer, author, 
Washington, D.C. 


Strategy. By B. H. Liddell Hart. New York: Frederick A. 
Praeger. 420 pp. $5.95. 


THIS is the latest military classic to come from the pen of 
Capt. B. H. Liddell Hart. It contains the results of twenty-five 
years of further research and reflection on the conflicts of the 
past since publishing his notable work “The Decisive Wars of 
History.” The present book is subtitled “The Indirect Approach,” 
and that more fully describes the content. It further amplifies 
his earlier expositions of this theory of strategy. 

The author covers the wars in the period 500 B.C. to the 
twentieth century A.D., analyzing twelve wars which affected 
European history in ancient times plus eighteen major wars of 
history to 1914. Of these thirty wars only six used the direct 
strategic approach to the main army of the enemy, the balance 
using the indirect approach either by design or circumstance. 

His detailed analysis of World War I and more detailed ex- 
position of World War II occupies a great part of the book. 
He follows with chapters on the fundamentals of strategy and 
touches briefly on grand strategy and its relation to strategy and 
tactics. In his preface he philosophizes on the H-bomb and its 
effect on the “nolicy of containment ~ Contrary to being a 
cure-all, it has sharpened the world anxiety and deepened the 
universal sense of insecurity 

The author’s reputation as a tactician and strategist and the 
proof of his theories during the past several decades give au- 
thority to anything he writes. To the veteran military student 
this monumental work is one to be acquired and studied. To the 
neophyte, this is the text upon which he should enter this fasci- 
nating field of study. It is a classic study by an expert whose 
philosophy and teachings will rank with those of Sun Tzu, 
Clausewitz, Napoleon, Moltke, and other great military teachers 


lr. K. Vincent 


Soldiers and Soldiering. By Field Marshal A. P. Wavell. New 
York: British Book Center. 174 pp. $2.00. 


Few military secrets are more assiduously guarded from the 
great majority of industrialists and engineers than the general 
principles of the art or science of war. It need not be so. The 
layman has only himself to blame if he fails to acquire a much- 
needed and very useful knowledge of military problems when 
there is available a clear and simple and entertaining book like 


yidiers and Soldiering.” 
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Join the Navy! 


Design by Douglas . . . power by Westinghouse ... 
precision by New Departure. That’s the Navy’s F4D 
SKYRAY jet—first carrier-based plane to hold the world 
speed record—753.4 mph. 

Among other applications in the SK YRAY, there are 127 
New Departure precision instrument ball bearings in its 
Westinghouse Exhaust Nozzle Actuator Control. This 
control maintains proper engine temperatures, and de- 
mands the utmost in bearing accuracy and efficiency. 
New Departures meet these demands. 

Throughout defense and industry, you’ll find New 
Departures making good products even better. Learn how 
these fine ball bearings can help your design .. . talk with 
your New Departure engineer today! 


November-December 1954 


I27Z New Departures 












Westinghouse J-40 jet engine 
with Exhaust Nozzle Actuator 
Control for the afterburner, 
where 127 New Departure 
instrument ball bearings 
contribute extreme precision 
and efficiency. 
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BALL BEARINGS 
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Familiarity with strategic, tactical, and 
logistical problems can prevent much mis- 
understanding between the Department of 
Defense and its suppliers, and conse- 
quently it is a pleasure to commend these 
essays by the late Field Marshal 
Wawell to the readers of Oxpnance. They 


offer a lucid and easily understood state 


Earl 


ment of the military customers’ way of 
life 

No better teacher can be found for this 
purpose than this British soldier. In addi- 
tion to broad experience in the field, Wa- 
vell was a profound student of military 
history, and his skill with the pen is evi- 
dent in all his writing. Furthermore he 
was deeply concerned with human rela- 
tions and leadership, and a valuable by- 
product of reading this book will be his 
apt comments on these subjects 

The 
ordnance 
sponsibility for tactical advantage in war 
when they read Wavell’s dictum 

“All tactics since the earliest days have 


manufacturers and designers of 


material will realize their re 


been based on evaluating an equation i 
which x equals mobility, y equals armor, 
and zs equals hitting power. Once a satis 
factory 
formula evolved, it tends to remain static 


solution has been found and a 


until some thinking soldier (or possibly 


Are you still marking by hand? 


that the values of 
x, y, have been changed by the progress 
of inventions since the last formula was 


accepted and that a new formula and new 


civilian) recognizes 


system of tactics are required.” 

Let us hope that the preceding quota- 
interest in Wavell’s 
book.— Don ALb 


tion will stimulate 


brief and entertaining 


ARMSTRONG, 


Decision in Korea. By Rutherford M. 
Poats. New York: The McBride 
Company. 337 pp. $4.75. 

THE author has presented a definitive 

history of the Korean war from the open- 

ing in June 1950 to the cease-fire order in 

1953. 

Mr. Poats is the 


correspondent and manager for Japan. He 


United Press chief 
arrived in Korea from Tokyo on June 28, 
1950, and covered virtually the entire war 
either in Korea or at the United Nations 
Command Headquarters in Tokyo. As a 
result, his eyewitness coverage is highly 
readable, authentic, and vivid in detail 
Writing 
scribes the setting for 
North Korean invasion and 
Allied delaying 


history m the spot, he de- 


war in Korea, the 
American in- 
tervention, the desperate 
around the 
Pusan MacArthur's 
gamble in the Inchon landing, and the col- 
(Army 


action as the line closed in 


beachhead, General 


lapse of the North Korean 











automatie 
| Production-line 
mrnters 


@ If it's a problem in marking, 
coding, printing—on cases, cans, 
tubes, projectiles, etc. — put 
it up to Gottscho’s engineers 
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[he book then brings into focus Mac- 
Arthur’s controversial role in the series 
of critical political decisions to cross the 
thirty-eighth parallel and pursue the Com- 
munists to the Manchurian and Siberian 
The decision to fight on against 
MacArthur's 
patience over restrictions on his air arm, 
counter- 


borders 


heavy odds, growing im- 


the Eighth Army’s successful 
MacArthur’s 
crushing defeat of the Chinese spring of- 


fensives, and the shifting of the military 


offensive, removal, the 


balance to the side of the Allies are re- 
corded in a factual account 

The 2-year episode of armistice nego- 
tiations and sporadic war is condensed in 
a manner which emphasizes the key po- 
litical issues and leads to a basis for 
judgment of the truce which was finally 
signed 

In conclusion, the author evaluates the 
kind of peace we achieved in Korea and 
the prospects fer a lasting settlement. He 
were in large 
measure a victory for the United 


and its United Nations allies.” It is here 


says “the armistice terms 


States 


readers will disagree 


that many 


The reader will find this book inter 
esting and thought-provoking, especially 
in its interpretation of facts in such a 
manner as to indicate conclusions quite 


different from those drawn by other con 
temporary writers such as Generals Mark 
William Joun D 


Clark and Dean 


BILLINGSLEY 


The Army Service Forces. By John D. 
Millett. Washington: U. S. Govern 
ment Printing Office. 494 pp. $4.25. 

THIS is the eighteenth of the ninety- 

one official volumes which are planned as 

the record of the United States 

World War. The 


served as a commissioned officer on the 


Army in 
the Second author 
who 
established and commanded the Army 
Forces in 1942. Dr. Millet is now 


president of Miami University. 


staff of Gen. Brehon B. Somervell 


De4Tvice 

Since the ASF was the handiwork of 
General Somervell, it is but natural that 
this volume should be the history of the 
general from his days under Harry Hop 
kins in the Works Progress 
tion in New York during the 


and Somerve tl 


\dministra- 
mid-1930's 
s relationship to his sup 
Cattlet Marshall 
latter was Chief of Staff of the 


porter er (seorge 
while the 
Army 
That some sort of top side coordination 
independent of the General Staff of the 
Army, was required for the success of the 
Army is ad 


supply operations of the 


mitted by all qualified students of Army 


logistics The ASF was intended to per 


form this function. The principle was and 
is correct. The trouble arose from the 
ntry of ASF into operations (with gi 


gantic staff) instead of restricting its ac- 
tivities to staff supervision (with only a 


handful of staff of its own). 


ORD 
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POWER Steering 


Here is an efficient, easy-to-install power 
steering unit that simplifies production 
line installation. Because Bendix Power 
Steering is of the linkage type, it may 
be adapted to any manufacturer's model 
without extensive engineering changes in 
present steering designs. Meet the in- 
creasing demand for power steering more 
efficiently and more economically with 
Bendix Power Steering. 





efficiency 


reduces 


driver 
costs 


oa 


* 
HYDROVAC* 


POWER brake 


With over four million in use, the Bendix 
Hydrovac is by all odds the world’s most 
widely used power brake for commercial 
vehicles. This overwhelming preference 
for Hydrovac is a result of sound engi- 
neering design, exceptional performance, 
low original cost and minimum service 
upkeep. Make the industry's choice your 
choice, specify Hydrovac for all your 
commercial vehicles. 


operating 


STEERING AND BRAKING 
increases 











Today’s most wanted power features for cars and trucks 


“Goad hiR-PAK* 
POWER brake 


With one simple compact unit, Bendix 
Air-Pak combines all of the well proven 
advantages of hydraulic brake actuation 
with an air brake system. An important 
advantage of Air-Pak is that brakes can 
be applied by foot power alone when 
braking is required before air pressure 
builds up or if it should fail for any rea 
son. For faster, better controlled air-hy 
draulic power braking, specify Air-Pak. 
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_ /STAVOLT. 


POWER RECTIFIERS 
1 





@ Ten standard 28 Volt production 
models up to 1000 amperes, many 
others, mobile or stationary. 


@ Amazing size and weight reduction 


Closely Regulated made possible by use of latest core 
; and insulation materials and 
by Magnetic aluminum construction. 






@ Encapsulated ents — shock 
Amplifier Control mounted 4 onbeps wien behind 


of i, plastic windows. 

@ No tubes — lamps — carbon piles — 
stable qualities. commutators or moving contacts and 
no radio interference. 














ippl @ STAVOLT Rectifiers are rugged and 
wee can take heavy intermittent 
overloads. They meet MIL-E-7894 
with both range and characteristics. 












Engineers will be interested in learning more 
. about the fine qualities of STAVOLT Rectifiers. 
Write for catalog with detail specifications. 













McCOLPIN-CHRISTIE CORP. 


3400 West 67th Street, Los Angeles 43, Calif. 


25th Your of Reclifier Manufactwring 
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Within the ASF, as recorded in this 
volume, there were interminable contro 
versies involving the Army Air Force, 
the Army Supply Services, the General 
Staff. and the Service Commands There 
was a major battle with the War Pro- 
duction Board. In their reactions to these 
various episodes many readers will be in- 
fluenced by their personal experiences at 
that time 

[he book describes the supply problems 
involved in such major strategic opera 
tions as North Africa, Europe, and the 
Pacific. Interesting new light is shed 
upon some historic international confer- 
ences: Cairo, Teheran, Malta, Yalta, and 
Potsdam, in all of which General Somer- 
vell took prominent part 

The ASF was abolished soon after Gen. 
Dwig! t D Eisenhower became Chief of 
Staff of the Army at war’s end. Dr. Mil 
lett on page 395 of the volume quotes 
General Somervell’s own summation of 
ASF operations in the light of the inter 
vening years: 

He (Somervell) decided in retrospect 
that if he had the job to do over again, he 
would first of all have consulted more 
frequently with the G-4 Division of the 
WDGS, and would have used its influ 
ence in the General Staff to assist the 
ASF in the performance of its work 

‘Secondly, he would have preferred 
mere friendly relations with the WPB 
and with Mr. Nelson (War Production 
Board Chairman) in particular. If the 
press of events had permitted more per 
sonal contact, Somervell believed that the 
bitter disputes that developed might have 
beet ivoided 

Thirdly, he felt that more attentior 
should have been given to the attitudes 
and aspirations of the chiefs of the tech 
nical services. Finally, Somervell be 
ieved he should have worked more closely 
with various Congressional leaders 

These were the principal management 
failures of the Army Service Forces, fail 
ures that were destined to influence th 
postwar organization of the Army. Som 
ervell in the end discovered that vigorous 
iternal leadership was not enough. Ex- 

it 


ternal reputation was equally vital.”—Leo 


\ Copp 


V-2. By Walter Dornberger. New 
York: The Viking Press. 281 pp. $5. 
THE man who directed Peénemund 


the famous German experimental rocket 
center, wrote this story of the deveiop 
ment of the most famous of the World 
War II rockets—the V-2. It was first 
published in Germany several years ago 
and has now been translated and pub 
lished in the United States 

[he author, Gen. Walter Dornberge 


doctor of engineering, has given us at 
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a 
The assurance that copper is in abundant supply and can be used without restrictions 
is the “go ahead” for industry. You can now rate PERFORMANCE Over AVAILABILITY 
when choosing materials. By using copper and its alloys, brass and bronze, your 
product is easier to fabricate, better and more durable. 


We can get more copper than we now have. Although industry and government have 
been consuming more copper than in any previous peacetime period, production has kept 
pace with this increased demand. And producers are not working at full capacity! 


More copper keeps on coming. Eleven major new projects in the U.S. will start producing 
in the next 3 years. These mines will add 250,000 tons to our annual production— more 
than 4% of all the domestic copper mined during 1953. In addition, recent improvements 
in mining techniques now make it possible to obtain copper from ores considered com- 
mercially unworkable in the past. 


Copper is virtually indestructible. At least 3 out of every 4 pounds of copper used in 
today’s products, when scrapped, can be re-used in the future. Every day we are adding 
to our “copper capital”. The more copper we use . . . the more we have! 


; ? ReDRA Research Association 


. Copper or its alloys provide these advantages... 


stbbetbbta, 


ae 





seecether 


Con 
S 


Welds readily .. . 
excellent for soldering 
ond brazing. 


Easy to machine 
form, draw, stamp, 
polish, plate, etc. 


Best heat transfer 
agent of all 
commercial metals. 


Does not rust... 
high corrosion 
resistance. 


Best conductor 
of electricity 
commercially available. 
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Source — American Bur- 
eau of Metal Statistics 
Year Book 1953 





soe today and tomorrow 


Copper has a new ability to serve you. 
Many of your problems are being solved 
and 


brass industry. Whether it's a new alloy, a 


in the laboratories of the copper 


different temper or a special property ... 
copper can help you develop new ideas. 
Copper can bring old methods up to date. 
Call a supplier of copper and brass and 
convert your thoughts to action! 





“Copper ...is fortunately available in 
ample supply to meet any foreseeable 
demand” 

Foreword, U. §S. Dept. of Commerce 

B.D.S.A. Copper Quarterly, August 1954 
For information about U. S. copper sup- 
plies including free copies of this Gov- 
ernment report and the new booklet, 
“Copper . Today and Tomorrow”, send 
attached coupon to: 


Copper & Brass Research Assn.,Dpt. JJ 
420 Lexington Ave., New York 17, N. Y. 
NAME 

MPANY 


CITY ee cccccscccccccccese STATE 









ENVIRONMENTAL 
IESTINn 


for TEMPERATURE 

eee ALTITUDE... HUMIDITY 
«+e SAND and DUST 

- FUNGUS... EXPLOSION 


Men who know will urge you to “take 
your problem to Tenney.” For Tenney 
has more specialists in test chamber engi- 
neering . . . more important installations 
in successful operation . . . more experi- 
ence than any other manufacturer in this 
increasingly important field. 

Year by year Tenney has pioneered in 
wider ranges of temperature and pressure 

. new refrigerants . . . precise humidifi- 
cation and standardizing precision 


units like these: 
| 


’ 3 —-_ 
. Lr 
ALTITUDE basal 
CHAMBERS 
Accurately simulates 
altitudes from sea level to 


85,000 ft. Temperatures 200F to —100F. 
Relative humidity 20 to 95%. 


TEMPERATURE 
ND HUMIDITY 
CHAMBERS 


Precision recorder 
controllers. Tem- 
perature and humidity 
ranges as above. Meets all Mil and JAN 
specs. Variety of standard sizes. 






SUB-ARCTIC 
INDUSTRIAL 
CABINETS 


For testing metals, 
radios, instruments, plas- 
tics, liquids, chemicals and 
pharmaceuticals. Temperature ranges of 
—40F, —80F, —100F, —120F, —150F, 
-170F are standard for each size. 


For literature on these and 
, other units, write Dept. D114 
f 1090 Springfield Road, Union, N. J. 


> 


Tenney 


ENGINEERING, INC 
Plants: Union, N. J. and Baltimore, Md. 


Company, 
los Angeles, 46, Calif 





West Coast Representative: The Thorson 
1644 No. Orange Grove Ave, 


Engineers and Manufacturers of Refrigeration 
and Environmental Equipment 4199 
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account of this enterprise from the con- 


ception of the idea to the lowering of the 
in so far as Ger- 


curtain on the project, 


many was concerned, by her capitulation 

The book has a real message, in my 
opinion, that can be read with profit by 
persons of all nations—and that message 


is a political one. It should be required 


reading for those in whose hands th« 
destinies of nations are entrusted. Here, 
in a totalitarian state, a military under- 


hands of the mili- 
is subjected 
the 


taking, 
tary 
to 


placed in the 


as it should have been, 


the ineptitude, the bickerings, 


jealousies, the jockeying for power, and 


among divided services. 
the 


dissension 
All of 
natical and crystal-ball-inspired orders of 
the head of the state. The not 
nor is it conjecture as to things 


the 


this is surmounted by fa- 


story is 
fantasy 
earnest ac- 


that might happen. It is an 


counting of what did happen. And when 
Germany was on the verge of collapse, 
too late for any good to come of it, full 
authority finally was given to those best 
able to use it—the military to whom 
original responsibility was charged. The 


author’s closmg paragraphs are signifi- 


cant: 
“Neither the V-2 the V-1, 


great technological invention of re 


nor nor any 
other 
associated with any 
of the crea- 
Such achievements 
of 
specialists working self 
harmony.”—T. K 


decades can be 

The 

are 
the 


cent 


one man days lonely 


tive genius over 


can only be fruit an anonymous 
team of research 
lessly, soberly, and in 


VINCENT 


Colt Firearms, 1836-1954. By James E. 
Serven. Published by the author 
Santa Ana, Calif. 381 pp. $15. 


WV HEN Jack Rohan produced in 1935 
“Yankee Arms Maker” (a life of 
Samuel Colt, Harper & Brothers, New 
York) he initiated a chain reaction which 
that 


his 


has resulted in the publication since 
date of more items of Coltiana than I for 
one am able to enumerate. 

Until the 
ume the most important post-Rohan con- 
‘A His- 
1836 to 


Frank 


appearance of Serven’s vol- 


tribution to Colt literature was 
tory of the Colt 
1940” by Charles T 
\. Belden. Published William Mor- 
row & Company, New York, in 1940, 
that 695-page work which sold originally 


Revolver from 
Haven and 


by 


at $10 is already in the price class with 


Colt models of yesteryear. (1 saw a mint 
specimen offered a few days past at $95!) 

My the Colt field 
have been so inconsequential by compari- 
son with of Mr that | 
hardly feel qualified to make critical com- 


own researches into 


those Serven 


ment upon his offering. It is needless to 
call attention to the fact that it is the 
most exhaustive study of Colt products 
ever published—or likely to be. Future 


vears can hardly be expected to produce 


discoveries of important additional Colt 





volume is 


Indeed the 
the Colt 
concerned, to Douglas Southall Freeman's 
Life of Washington—“ 


source material 


comparable, as far as story is 


rhat’s all there is; 
there isn’t any more.” 


Serven’s volume is set up in five parts 


rhe first (pp. 3-36) deals with Paterson 
Products. Next come the Dragoon Pistols 
(pp. 37-98), followed by Percussion Pis- 
tols (pp. 99-160), Cartridge Pistols (pp 
161-298), and Shoulder Arms (pp. 299 
379). The last several pages of this fifth 
part are devoted to the Gatling gun and 


machine guns of other types 
the first to such 
to Colt shoulder arms as 
his Thes« 
interest 


Colt-made 


Serven is give com 


plete coverage 
is found in offering 

just 
Colt 


Paterson 


current 


embody as much historical 


as do handguns. However, save in 


models, percussion revolving 


rifles and shotguns made at Hartford, and 


double-barreled breech-loading rifles, they 


seem for some inexplicable reason never 
to have caught the collector’s fancy 

I have a bone or two to pick with 
Serven. One concerns the absence of 


bibliography. Of course, much of the ma- 
the text is directly quoted from 
but 
of 
which would have been helpful to the sin 


Also, 


numbers 


terial 1 


original sources, Serven must have 


consulted hosts others, mention of 


on 
of 
appre 


cere student more information 


the total of various types 


models produced would have been 


ciated by the advanced collector 


But enough of these trivial criticisms 


uy the book, on later 


You 


you will be sorry 


(Buy ten copies as an investment 


can’t go wrong!)—Catvrin Gopparp 


Airplane Structures. By Alfred S. Niles 
and Joseph S. Newell. New York 


John Wiley & Sons, Inc. 607 pp. 


$7.75. 


ME ODERN aircraft structure is sub 

cted to forces generated by the power 
plant, by landing reactions, by the inertia 
of the airplane and its components, and 
by aérodynamic effects. The loads may 
act singly or in combination, and the 
aérodynamic forces may fluctuate ran- 
domly in the transsonic speed range. De- 
sign of a structure which will safely re 
sist these forces and yet be of minimun 
weight demands careful, competent stress 
inalysis 

The fundamentals of stress analysis are 


treated clearly and comprehensively in 
this book, with emphasis upon applica 
tion to aircraft. In addition to thoroug! 
coverage of beams, ties, and columns 
special attention is given to analysis of 
stresses in shell and web-type structures 
characteristic of the airplane, and there 
is an introduction to statically indeter 
minate structures. Efficient, accurate, pro 
fessional techniques of problem solution 


are accentuated, with well-chosen prob 
lems provided for exercise in application 
of the theories presented in the text. Ex 
cellent references are included in support 


MECHLING 


of each major topic—E. P 
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* Panel Discussions by Bassick, World’s Largest Manufacturer of Casters and Floor Protection Equipment * 








‘Improved rubber-tire caster 
handles $ high- -Shock loads 


Ce ee ate 

















Unit design of bearings permits easy handling 
of bearing assembly when disassembling 
wheel. Bearings cannot be preloaded or 
misaligned in mounting wheel. 





SS —_ 


Rubber-tired dise wheels and double ball-bear- 
ing hubs feature new design innovations 
Easy to disassemble; 
and bearing assembly. 





New design better eight ways 


Bassick’s medium-heavy-duty and 
medium-duty casters with demountable 
rubber tires feature eight improvements 
which make them top choice for heavy 
institutional applications. 

1. File-hard (15N90 Rockwell hardness) 
bearing surfaces provide longer wear and 
service life, precluding premature failure. 

2. Permanently adjusted double-ball bearings 
never require adjustment or realignment, 
unlike cone and cup design. 

3. Inner race construction prevents pre-loading 
of bearings when axle nut is tightened, pre- 
vents misalignment during mounting of 
wheel. 

4. Unit bearings can’t fall apart when dis- 
assembling wheel. 

5. Completely replaceable tires, discs and unit 
bearings. 


SERIES H99 swivel caster 
with demountable rubber 
tire, double-bali-bearing 

swivel- 
” wheel 
250 


action for eas 
ling. 5” and 
diameters; loads, 
and 350 ibs. each. 






SERIES H68 swivel caster. 
Full case-hardened (15N90 
Rockwell) bearing surfaces 
for extra wear (as in H99). 
3%” and 5” wheel diam- 
eters; loads, 140 and 180 
Ibs. each. 


November-December 1954 


6. Electroplated steel discs, bolts, lock wash- 
ers, nuts have zinc or cadmium finish to 
resist corrosion — superior to paint. 

7. High-tensile rubber treads vulcanized on 
hard non-stretching tread base. 

8. Alemite lubricotion fittings are standard, 
except on milk case dolly casters, which 
have flush-type lubricators. 


You can order this new caster in Series 
68, H68, and H99, swivel and matching 
rigid types, in 3%”, 5” and 8” wheel 
diameters. For operational loads from 
140 to 350 Ibs. each. Full details in Cata- 
log No. 4R-54. Facts on Sealed Swivel 
casters are yours in Catalog 3D99-53. 





So _ that file won't bite 


You get extra service from Bassick steel 
casters case-hardened to 15N90 Rockwell 
hardness — even a file can’t cut raceway 
surfaces. 





| service. 








Latest air lift 





At AVCO’s Lycoming Division, Strat- 


ford, Conn., they’ve come up with an 
unusual technique for handling the air- 
craft engines produced there. 


Engines are assembled on a stand 


| equipped with special dual-wheel Bassick 


casters designed for extreme heavy-duty 
Since these particular forged 
steel casters aren't built for road speeds, 
Lycoming engineers had to figure out a 
faster way of getting the stands from one 


. . plant area to another. 
replaceable tire, disc | 


Wheels within wheels 


You see their solution above. Fork-lift 
trucks snatch up the engine stand, casters 
and all, then whiz it off to the next sta- 
tion, where the casters take over low- 
speed movement. Result: No snail’s pace 
progress between stations; no slow-down 


in production, 
| 


Ask the Bassick man 


For the answer to materials- 
handling problems, why not start with 
the man who handles the world’s largest 
your Bassick distributor. 


your 


line of casters 


Whenever you want to move something, 
put it on Bassick casters — they deliver 
| the goods. He'll be glad to show you how. 
Call your Bassick distributor. 


TS 
rex 


THe Bassick 
COMPANY 
Bridgeport 2, Conn, 
In Canada: 
Belleville, Ont. 


A DIVISION OF Sw) 


MAKING MORE FINDS OF CASTERS MAKING CASTERS OO MORE COO 


75 YEARS OF CASTER LEADERSHIP 
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In continuous cycles the V & O #50S 
Press with dial feed turns out 20,000 
complete clamp assemblies for folding . 
wood rules in the regular working day. 
From right to left—the spring is stripped 
from a magazine, the female and male 
clamp halves are formed, an eyelet 
inserted and expanded, and the com- 7 
plete assembly delivered to a hopper. 


AUTOMATED V&0 PRESS 


BOOSTS MAN-HOUR PRODUCTION 2000% 


Fourteen men and fourteen machines, working an over- 
time schedule, previously produced 6,000 clamps for 
wood folding rules a day at Master Rule Mfg. Co., 
Middletown, N. Y. Now, one of the original presses, 
a V & O No. 0, makes the stainless steel springs. A 
V & O No. 50S with dial feed and two progressive dies 
has taken the place of the other thirteen machines for 
producing the clamp halves and completing assembly. 
Present production, with two machines and two oper- 
ators, is in excess of 20,000 clamps for a 74 hour day. 

V & O has been designing and building precision 
power presses since 1889. Because they are built like 
precision machine tools you can safely use the clever 
and expensive tooling required for automation. With 
automated V & O presses you can depend on higher 
precision production and you can count on lowered 
unit Costs. 

Our representatives will be glad to show you how 
V & O automation can make your operations more 
productive and more profitable. 


THE V&O PRESS COMPANY 


DIVISION OF EMHART MFG. CO. 


HUDSON, NEW YORK 


BUILDERS OF PRECISION POWER PRESSES AND FEEDS SINCE 1889 


The 18 station dial feed on the V & O #50S Press 
at the Master Rule Mfg. Co. has supplanted 
13 smaller presses and more than tripled total 
daily production. So accurate is the alignment 
of the press that the dies are removed for sharp- 


ening only after each five-millionth piece. Pro- Only the best Is good enough 


duction per man-hour is up over 2000 per cent. 
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Your source of supply for... 


— 


Deep-Drawings 


¢ Metal Stampings 


ea Wire Forms 
7 
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EASTERN TOOL & MFG. CO. 
Belleville 9, N. J. 


Manufacturing for other manufacturers since 1910 








We tie truck a 


TERS Ay —— 


We torture them...shock-load, over-speed and jerk them... 
twist, strain and abuse them. We match every on-the-job hauling 
condition...then throw in a few devilish tricks of our own! 


The result? You know for sure that any 
Timken- Detroit axle can take more 
abuse on the job it was built for than 
any other axle made! 

To prove it, we moved a huge proving 
ground indoors. In one room we can sim- 
ulate any hauling situation — our engi- 
neers can apply 50 years of experience 


to perfecting axles for modern trucks, 
buses and trailers, and measure per- 
formance with scientific precision. 
This research pays off in longer truck 
life; less maintenance, repairs and down- 
time; lower operating costs. No wonder 


Timken-Detroit axles with Hypoid gear- 


ing rate “first” with wise truck owners! 


xle 


in the new Timken-Detroit indoor 
proving ground...and only 





How TDA proves axle quality 
in this ‘‘Torture Chamber” 


We pick one of our axles at random 
... then duplicate a hauling condi- 
tion, hour after hour, day after day 
... Simulating half a million miles 
of the toughest driving situations in 
just a few days. Or “invent” a test 
like going uphill with a full load 
from Califerrnia to New York non- 
stop. There is no other axle testing 
like it in the world! 





a. 
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This is our “truck driver.” He 
works in our “Torture Chamber.” 
Above him are graphs showing 
speed and torque performance un- 
der any operating condition he 
chooses . . . soft ground at full load 
... mountains... express highways 
or side roads. With special dials, re- 
corders and electronic devices, he 
actually drives the axle with scien- 
tific accuracy from his chair! 
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No matter the twist, thrust or shock. . .Timken-Detroit 
axles can take it! Regardless of load, road and speed con- a 
. the new Timken-Detroit 
Straight- Line Drive for the 214-ton, 6 x 6 military truck 


ditions . . . even the impossible . . 


is a vastly improved unit. 


On Timken-Detroit axles... you go anywhere you gotta 
and with power and stamina. You can’t be choosy 
in combat .. . and you can’t afford breakdowns in sched- 
ules or the vehicle. And every day, continuous research is 


adding even greater performance to the 6 x 6. 


What's more... 











knots 


Timken has it! 








Interchangeable Final Drive Unit —The 
same type of rugged Double-Reduction 
Final Drive, formerly used so successfully 
only in heavy-duty military trucks, is a 
feature of the Timken-Detroit equipped 
214-ton 6 x 6 truck. 

Gear reduction is accomplished in two 
steps giving increased torque and shock- 
load capacity. Bevel gearing is used for 
the first reduction and helical gearing for 
the second reduction. 


of parts for easier logistics 


la simpler logistics problem of stowage and palletizing. 


i) 


- Fewer different parts in stock bins — of vital necessiiy to military 
supply officer who must maintain a warehouse on wheels. 


- Far greater ease of maintenance. 
+ Fewer records of parts and service operations to maintain. 


« Reduced personnel training time in operation and maintenance, 


« Faster availability between manufacture and use. 





3 
4 
5 
6. More personnel made available for other duty. 
7 
f 

















New TDA Drive Line 





Here’s what makes the Timken-Detroit 


6 x 6 assembly “tick” 


reduction final drives are used onall three 
axles. Ground clearance is increased 
propeller shaft angles reduced vertically 
and horizontally. 


The new design features a straight-line 
drive from the front axle through the 
transfer case to both rear axles. This is 
possible because top-mounted double - 


This double-reduction final drive 
permits a gearing arrangement which. 
makes possible the through-drive de- 
sign. Power is thus transmitted in a 
straight line from the transfer case to 
the first rear axle and through this axle 
in a straight line to the second rear 
axle and likewise in a straight line to 
the front axle. This eliminates the need 
of pillow blocks and another set of pro- 
peller shafts and accomplishes a degree 
of interchangeability of parts that can- 
not be otherwise obtained. 





_ Final drivesinallthreeaxlesareiden- _p)_.... «+. Detroit, Michigan + Oshkosh. Wisconsin 
tical and interchangeable and are easily Slaten Dew Week © Aabtcieda Blentun aul 
removed from the housing for service. Newark, Ohio « New Castle, Pennsylvania 





INTERCHANGEABILITY... — 
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Firestone 


one of America’s leading 
suppliers of defense products 





5-Inch Aircraft Rockets 


155-MM Shells 


Recoilless Rifles 








Navy 3-Inch 50-Cal. 
Twin Anti-Aircraft 
Guns, Mounts and 
Loaders 


THE FIRESTONE TIRE & RUBBER CO. 
; DEFENSE PRODUCTS DIVISION 
90-MM Tank Cannons AKRON 17, OHIO 
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MISSILE 
LAUNCHERS 


. .. but we do make modern systems 


for launching missiles against military objectives. 


Maxson-developed, Maxson-built launching systems 


provide the engineering features 


Top-caliber engineers 
H will find exceptional 
vital to opportunities at Maxson. 


° . For details, contact G. R. Pratt. 
dependable target interception. ye eee 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 
cial devices. 

Ask for facilities report. 
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Many firms manufacture excellent protective devices. In 

fact, those offered by Blaw-Knox are among the finest. But 

more important is the way in which these devices are put 

together into a system which will provide you with the utmost 

protection against service interrupticn. The financial loss 

resulting from a transformer fire is unimportant when 
remember Te compared to the loss of power and light in hospitals, indus- 
tries and homes of your community. 

A Blaw-Knox Automatic Fog System, controlled by rate- 
of-rise thermostats, springs into action instantly when 
activated by temperatures rising at an excessive rate. A 
smothering blanket of dense, quenching fog rapidly extin- 
guishes the fire, sounds alarms, cools and protects adjacent 
transformers and equipment. 

Without such a system, engineered and installed to guard 
against your specific hazard, the most effective devices are 
worthless. 

Fire strikes quickly and when least expected. Be prepared 
to strike back with a Blaw-Knox Automatic Fog System. 

Blaw-Knox will engineer and install the type of system that 
will provide you with a maximum of protection at a minimum 
of cost. Let a Blaw-Knox Fire Protection Engineer study 
your needs, and submit a cost estimate and layout. There’s 
no obligation. 


BLAW-KNOX FIRE PROTECTION SYSTEMS 


carry approvals of all insurance underwriters 


there’s more to 
fire protection 
than just the devices 


* Deluge Systems * Wet Pipe Systems * Dry Pipe 
Systems * Water Spray and Fog Systems 

* Rate-of-Rise Sprinkler Systems * Foam and 
Carbon Dioxide Extinguisher Systems 


FOR NATIONAL DEFENSE: Blaw-Knox is 
making anti-aircraft gun mounts and 

cast armor for tanks . . . and 

providing engineering and 

construction services 
for defense projects, 
including work for 
the Atomic Energy 
Commission. 
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‘Little Joey 


BLAW-KNOX COMPANY . d »S Sprinkler” 


always on 


Automatic Sprinkler Department the job 
Pittsburgh 33, Pennsylvania . 
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This story is wrapped up in seven packing cases. They contain the 
seven sections of the USAF B-61 Martin Matador pilotless bombe1 

It is the story of one of the most tradition-shattering pieces of hard 
ware in this world . . . a zero-launch pilotless bomber that can be 
deployed to any spot on earth— without having ever been previously 
assembled —and with total interchangeability of parts. 

To realize fully the importance of this package job, you should know 
these things: 
... The Matador meets performance requirements more exacting than 
those of a fighter plane. 
... Its instrumentation section alone is one of the most functional single 
packages ever developed. 
... It is built by new Martin-deve loped processes that aq causing basi 
changes in industry concepts and production methods 
..-And it is being delivered at the lowest known cost-per-potind ol any 
military aircraft in production today. 


Jou will hear more about Martin! 


MVEA FET 8 a ) 


BALTIMORE -MARYLANDO 








ONE oF 674 REASONS WHY 
SPERRY EQUIPMENT. 
SERVES YOU BETTER 


I. military aviation, as well as com- 
mercial aviation or any other field 
that depends on Sperry equipment — 
Sperry Field Engineers are working di- 
rectly with customer personnel, train- 
ing them in the proper use and care of 
our products to assure them of maxi- 
mum utilization of the equipment. 

@ Today, 674 Sperry Field Engineers 
are serving our customers—here and 
in more than 25 foreign countries. 
Whether you find our equipment in 
the sub-zero temperatures of the 
arctic, in the heat and dust of the 
desert or in the high humidity of the 
tropics, you will find Sperry Field 
Engineers checking product perform- 
ance and providing guidance in 
maintenance. 

ws These men are graduate engineers 
who have been specially selected and 
trained at one of the eight Sperry 
schools. Their training is constantly 
supplemented by informative reports 
and periodic refresher courses. 
Through them, the assistance of our 
laboratories and shops is brought 
directly to the customer. 

= You receive more than quality 
instruments and controls when you 
specify Sperry equipment—you get the 
backing of the entire company through 
our world-wide service organization, 


DIVISION OF THE SPERRY CORPORATION 


sftH GYROSCOPE COMPANY 


—_ > 
Here a Sperry Field Engineer checks 
with an Air Force Observer on the 
operation of the Sperry K Bombing 
Navigation System 


CLEVELAND - NEW ORLEANS ~ BROOKLYN + LOS ANGELES + SEATTLE - SAR FRANCISCO - IN CANADA—SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 





CONTRACTORS 
TO THE 

UNITED STATES 
ARMED FORCES 
FOR ROCKETS, 
SHELLS, FUZES, 
RESEARCH AND 





DEVELOPMENT 


on rockets, shells, fuzes and other 
ammunition metal components, assures the 


armed forces of highest quality, 


delivery as promised and fair price. 


Serres 9 eRe el 
HECKETHORN MFG. & SUPPLY CO. 


101 West Alamo Street—Littleton, Colorado 


Please send me your new brochure describing Heco’s engineering, design, 
research and production facilities. 


Name.. 
Address 
City State 


eT ee ee) 


HECKETHORN MANUFACTURING & SUPPLY CO., LITTLETON, COLORADO 


November-December 1954 





We offer you 
Tailor-Made Packaging 


tor defense producrs 


When you call in Continental for aid in packaging your defense products, you deal with 
people whose experience in this field goes away back. Working under prime government con- 
tracts ourselves, and with industry on their prime contracts, we have full understanding of 
the requirements and the importance of adherence to military specifications and delivery 
dates. We are tooled for many containers currently required by the Armed Services for such 
items as fuzes, grenades, small arms ammunition, pyrotechnic flares and signals, activators, 


primers, rockets, jatos, gas masks and napalm. Call on us anytime for intelligent service, 


tailored to your particular needs. 


CONTINENTAL (Cc CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 


Pacific Division: Russ Building, San Francisco 4 
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35,000 TON FORGING PRESS 















NEW 35,000 ton hydraulic forging press being built 
by UNITED for the USAF Heavy Press Expansion Program 
to help bring the United States to a commanding position 
in the production of modern aircraft for the armed services. 


UNITED 


ENGINEERING AND FOUNDRY 
COMPANY 


Pittsburgh, Pennsylvania 


Plants of Pittsburgh « Vandergrift « New Castle * Youngstown « Canton Designers and Builders of Ferrous and Non-Ferrous Rolling Mills 


Subsidicries: Adamson United Company, Akron, Ohio Mill Rolls, Auxiliory Mill and Processing Equipment, Presses ond 
Lobdell United Company, Wilmington, Delaware other heavy machinery. Manufacturers of tron, Nodular tron ond 
Stedman Foundry and Machine Company, inc., Avrora, indiona Stee! Castings and Weidments 








Cargo-laden wheels 
vital to our way of life 


Laden with essentials to our way of life, these are the 
busy wheels of motor transport that bring us 

nearly everything we wear, eat and use every day. 
The people who build these vital vehicles set 
exacting standards for the wheels which keep them rolling 
with rugged day-in, day-out dependability. 

They know when they specify Kelsey-Hayes, 

as they have for over 45 years, they’re getting wheels 
of the highest standards in performance—whether 
it’s wheels for trucks, trailers, buses, 

farm implements, tractors or passenger Cars. 
Keisey-Hayes Wheel Company, Detroit 32, Michigan. 


KELSEY @ HAYES 


World’s Largest Producer of Automotive Wheels 


Wheels, Brakes, Hubs, Brake Drums, Special Parts for all industry . 9 Plants—Detroit and Jackson, Mich. . . . 
McKeesport, Pa. ... Los Angeles... Windsor, Ont., Canada ... Davenport, la. (French & Hecht Farm Implement and Wheel Div). 





INTERNATIONAL Pioneow the move 


TO 4-BARREL 


CARBURETION! 





HOLLEY CHOSEN FOR POWERFUL 
NEW 501 ENGINE SERIES 


International's most powerful new engine—the Royal Red 
Diamond 501 valve-in-head—is installed in the new 220 
truck series. This amazing new engine delivers 201 horse- 
power and 430 pound-feet of torque. /t is the first produc- 
tion truck engine to be equipped with a 4-barrel carburetor. 





If vou’re wondering how to do a job 
of fuel metering better and more effi- 
ciently, call Holley’s Carburetor Engi- 
neers. Let them listen, test, recommend 
and design. 
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This Holley-developed 4-barrel carburetor increases both engine output 
and power range. It is the first 4-barrel carburetor with a built-in 
governor; first with vacuum controlled secondary barrels. 

The secondary barrels remain closed at low engine speeds, allowing 
the engine to maintain satisfactory velocities and distribution. Then, as 
engine speed increases to a point where additional breathing capacity is 
needed, the vacuum controlled secondary barrels open automatically. 

Working closely with International engineers, Holley designed and 
developed this advanced carburetor-governor combination. It is original 
equipment on all tractors and trucks in International's new 220 series. 


Yor Holley carburetor 
parts and service for Inter- 


—— 
national trucks, see your 
local International Har- 
vester outlet. 


pe / We 4 


VAN DYKE, MICHIGAN 


Working with Automotive Engineers to Increase Standards 
of Performance and Economy for More than Half a Century. 





When the going’s tough, take to the air! 


Logistics is not the only art in which the choice 
between ground and airborne transportation has 
to be made. The same problem raises its head 
in many a civilian situation, too—as simple a 
thing, perhaps, as long-distance telephoning. 
Take the chap pictured above, for instance. 
He may not know it, but he is literally “on the 
air,” taking part in a radio show which is chang- 
ing the face of the earth, squeezing it smaller. 
Somewhere between him and the party to 
whom he’s talking are mountains and lakes over 
which ordinary telephone poles and wires could 
be installed only at prohibitive cost. So his local 
telephone company employs the modern magic 


There is nothing finer than a 


of Microwave to span distance and obstacles with 
a “pole-line in the sky”! 

How does it work? Simply stated, the human 
voice is transformed into high-frequency radio 
signals, bounced from town to town over any 
kind of terrain and, at the desired terminating 
point, unscrambled and put back on wires as 
normal conversation. 

America’s 5200 independent telephone com- 
panies get service like this from Stromberg- 
Carlson, which started facing and solving such 
problems over 60 years ago. We've also made 
a lot of similar contributions to national defense 
and will continue to make more. 


Stromberg-Carlson” rochester 3, New York 


STROMBERG-CARLSIN 
LEADS TOO IN: 
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“Panoramic Vision” Radios and Sound and Office Electronic Carillons 
Television High Fidelity Public Address Intercom for Churches and 
Receivers Radio-Phonographs Systems Equipment Public Buildings 
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COM PRESSING 
TIME 































In any security program time is the one irreplaceable ele- 
ment. Making the most of time is particularly vital in guided 
missiles projects. Fairchild’s Guided Missiles Division has 
demonstrated its ability to “spend” time effectively. Its com- 
pletely integrated engineering and production organization 


can, in effect, compress time. 


With a balanced engineering team and an experienced pro- 
duction staff housed together in a facility built specifically 
for the development and manufacture of missiles, Fairchild 
can cut down lags in moving a missile project from the 


design and development phase into the production phase. 


It has done so. 





FAIRCHILD — 
Guided Mites Dirition 


WYANDANCH, N. Y. 


Aircraft Division, Hagerstown, Maryland * Engine Division, Farmingdale, N. ¥. 
Speed Control Division, St. Augustine, Fla. * Stratos Division, Bay Shore, N. Y. EP 
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@ Military supplier to 
the Armed Forces. 
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-TEMCO, inc. 
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FOCUS ON FLEXIBILITY 


Behind the guarded doors at Crosley, you find... 


the tools, skills and staff to meet rigid government requirements 
for research, engineering, development and production; 


a reliable source for Military electronics systems, electro- 
mechanical and mechanical equipments and components, 
ranging from fuzes to missiles and radar units; 


immediate response to Sub-contracts, as well as major 
Prime contracts; 


Crosley facilities focused on flexibility! 


“Right and On Time,” an illustrated brochure describing Crosley 
facilities for Military production, is available to Procurement 
Agencies and Defense Contractors. Be sure to write for 
your copy today, on your business letterhead. 


C R 0 S L ae y GOVERNMENT PRODUCTS DIVISION AKGY ) 


CINCINNATI 15, OHIO 


ENGINEERS: Opportunities are open to highly skilled engineers at Crosley where long-range research and development contracts 
in electronics, electro-mechanical devices and fire control systems are constantly expanding. Contact our Director of Engineering 
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CHRYSLER AWRWEMP 


HAS THE BEST ANSWER FOR YOU! 





FOR CONVENTIONAL 


Room Air Conditioners 





~ 
ts 
Packaged" Air-Cooled 


Air Conditioners— 2, 3 and 5 H.P Evaporative Condenser 








. P Packaged” Air Condit 
Cooling Tower 25, 40 and 60 H.P 


Compressor, 3 to 125 H.P. t Handling Unit 











Many factors affect the wise choice of air \ LIVE IN THE / 
conditioning. First cost, operating cost, space available, Comfort Zone 
individual control, required building alteration and 


maintenance are all important factors. 


That’s where Chrysler Airtemp comes in! Because of a COMPLETE line, 


we can be certain you get the BEST answer to your problem. 


Through a wholly-owned subsidiary, Airtemp CHRYSLER 


Construction Corporation, we can also put i RTEN Ko 


you in touch with a reputable contractor 
DIVISION OF CHRYSLER 





or consulting engineer in your area, who can AIR CONDITIONING @ HEATING 
survey your needs and see that the correct FOR HOMES, BUSINESS, INDUSTRY 


Chrysler Airtemp equipment is applied. DAYTON 1, OHIO 
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HOFFMAN LABORATORIES 


electronics leader in the heart of 


The Air-Frame Industry 
Electronics Research 
Guided Missile Development 
Military Test Sites 










PIONEER 
IN WESTERN 
ELECTRONICS 


IF IT’S AN ELECTRONIC PROBLEM — SIMPLE OR COMPLEX — 
IF IT CALLS FOR RESEARCH, DEVELOPMENT OR PRODUCTION — 


CALL 
HOFFMAN - 


THE INTEGRATED ELECTRONICS OPERATION 


Yes, Hoffman has established itself as a leader in the rapidly grow- 
ing electronic industry in the West by doing progressively complex 
jobs —on schedule — to specifications — and to cost estimates. 


Hoffman Laboratories, Inc., is engaged in projects covering 
every phase of electronics — radar, sonar, guided missile controls, 
countermeasures, fire-control apparatus, noise reduction, com- 
munications, navigation equipment, computers. Its long list of 
contributions to the electronics industries and to our national 
security is dramatic evidence that now, as in the past decade, 
Hoffman Laboratories gets things done. 


Hoffman has the facilities to design, develop, test and produce 
this equipment — with the added advantage of being located in 
the heart of the airframe and missile industries. Its close liaison 
with the research centers, air-frame plants, military installations 
and test sites in this area means that Hoffman gets things done 
— on the spot where they're most needed. 


Challenging opportunities for outstanding electronic and 
mechanical engineers. Write Director of Engineering. 


*Call Hoffman at Richmond 7-9661 in Los Angeles 


an 


LABORATORIES. INC. iF Sen 


A DIVISION OF HOFFMAN RADIO CORP 










U.S. AIR FORCE 





Test personnel of the Air Proving Ground Command recently 
returned after more than 1000 hours of Operational Testing 
on the Type 0-11A USAF Crash Truck built by American- 
LaFrance-Foamite. A Janitrol 90,000 Btu/hr. Liquid Heater 
is standard equipment on this all-weather vehicle, and supplies 
all heating requirements. 

No difficulties of any kind were experienced with the Janitrol 
heater in the 0-11A Crash Truck during the entire artic test 
period. Not once was any service necessary! Defrosting of the 
windshield was adequate with the assistance of the wipers in 
combatting the after-squirt from the turret dispenser nozzles. 
In a minus 41°F ambient temperature cab comfortization was 
maintained at plus 66°F, and in addition the Janitrol Heating 
Unit provided standby heat for the vehicle engine, pump engine, 
hose reel compartments, battery compartment and auxiliary 
power generator compartment. The main water storage tank 
was protected from freezing by a heat exchanger submerged 
in the tank. 

No matter what kind of heat you may need-specify 
“Janitrol” and be sure of performance and dependability. 


an , 


> TER 


Sin : “4 RS 
HEAT wit we You WANT IT (cS janitrol ’ 


* 

a 
DISTRICT ENGINEERING OFFICES: NEW YORK, 225 BROADWAY; WASHINGTON, D. C., 4650 EAST-WEST HIGHWAY; KANSAS CITY, 
2201 GRAND AVE.; FORT WORTH, 2509 BERRY ST.; HOLLYWOOD, CALIF., 7046 HOLLYWOOD BLVD.; COLUMBUS, OHIO, 400 DUBLIN AVE, 


re 
, 


di AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 
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When the need arises, our jets must get up and at ’em fast 
. airborne and on the way to intercept within seconds of 
the first radar alert. The added power to thrust several tons of 
fighting craft into the air in a hurry — to supply “throttle- 
burst acceleration” for delivering the knock-out punch — 
comes from the engine’s afterburner. 


PeeR 


With afterburner regulators designed and produced by CECO, 
our pilots can count on getting those extra bursts of speed 
. . » power in a pinch . . . when needed most. And from 
the CECO engineering-production team you can count on jet- 
engine components designed and built to meet your most 
exacting requirements. 


CHANDLER-EVANS 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONN., U.S.A. 
PIONEER PRODUCERS OF 
UEL CONTROLS © AFTERBURNER CONTROLS 


MECHANISMS © CARBURETORS e F TEK-PLUGS 
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Question: Which of these Zenith owners is 
testing a powerful weapon ? 








A new kind of sound detector? In a way, yes. This new 
Zenith High Fidelity yer faithfully transmits sounds 
ne 50 to 15,000 cycle range, vastly in- 


within the limits of t 
creasing your enjoyment of recorded music. 


Shortwave that pierces the Iron Curtain? The famous 
Zenith TRANS-OCEANIC Portable brings in many foreign coun- 
tries, including Russia. 


Answer: All of them 


A secret radio? By no means. This is a familiar Zenith 
radio of the kind found in millions of American homes. 
As a matter of fact, Zenith is the world’s largest manufacturer 
of home radios. 


Advaprced Radar? Not unless you could call TV a kind of 
radar. Zenith’s contributions to radionics have helped ad- 
vance the art of television to today’s high standards. 


are. 





Waite none of the products you see on 
this page is a defense weapon in itself, 
they're all an expression of the vast ex- 
perience Zenith brings to radionics devel- 


opment for the U. S. Government. 


Zenith’s knowledge of radionics has 
- 





Shortrange radio receivers R-110 and 
R-108, GRC 3-8 Series. Thousands of 
these are made for the Army by Zenith 
and come off Zenith production lines side y 
by side with the products you see above. lo 








been tested and proved by the American 
public for over 36 years. Out of that test- 
ing has come one of this country’s finest 
radionics laboratories, a trained person- 
nel of thousands, production facilities that 
fill 7 large factories. 

Zenith is proud to make its facilities 
and experience available to the Govern- 


ment in times of emergency. 


tre royaity ot RADIO ...« TELEVISION * 


Backed by 36 Years of Experience in Radionics Exclusively 
ALSO MAKERS OF FINE HEARING AIDS 
Zenith Radio Corporation, Chicago 39, Illinois 
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tho BENDIX the only way to make a COMPLETE, POSITIVE, 


IGNITION DYNAMIC check of the ENTIRE Ignition System . . . 


AAT, oes 


d rw a > 


° e riz 3 


w= | 


tanks in action 


not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides rea/ preventa- 
tive maintenance. 


The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 


outmoding time-consuming static testing of ; 
individual components. It is the easiest (checks Here 5 How it Works on 


the entire ignition system in the fie/d) and the The Bendix ignition Analyzer provides @ visual ple- 


fastest (locates any ignition fault immediately) ture of the actual voltage waveform patterns oc- 

. : . curing at the spark plugs. Normal ignition pro- 

method of preventative maintenance ever devised decss @ dharestertetia Germal wavelerm. gaitem, 

for checking ignition efficiency in military Likewise any abnormal ignition condition will pro- 

. duce its characteristic abnormal pattern. Interpre- 
vehicles of all types. iin of tn betty 


Descriptive folder available on request. ignition troubles immediately. 


SCINTILLA DIVISION O ° 
SIDNEY, NEW YORK "Bendix 
Export Sales: Bendix International Division, 205 East 42nd $t., New York 17, N.Y. 


FACTORY BRANCH OFFICES: 117 E. Providencie Avenue, Burbank, Califernie « 
emee Building, 6560 Cass Avenue, Detroit 2, Michigan + 512 West Ave. 
" T nkintown, Pennsylvania « Browwer Building, 176 W. Wisconsin Ave, 
The Bendix Ignition Analyzer safeguards ignition systems in a Milwaukee, Wisconsin © 8401 Coder Springs Reed, Delies 19, Texas 
types of military equipment. American Building, 4 Sovth Main Street, Dayton 2, Ohic 
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**It is inconceivable,” said Lenin, “that communism 
and democracy can exist side by side in this world. 
Inevitably one must perish.” 


Too many people forget — because they want to forget — this 
basic rule of communism. The communists do not forget. The 
writings of Marx, Lenin and Stalin are still communist law. 
There is no compromise . . . no middle ground . . . no 


enduring “coexistence.” 


How long communism can live, no one knows. Freedom 
will never die. Its leaders will long outlive communism’s 


“unholy three.” Tyranny always causes its own destruction. 


BUSINESS 
GOVERNMENT 


PRESIDENT 





The ¢ a ¥ Manufacturing Company, Hartford 1, Conn. 
Audograph and PhonAudo graph “Pushbutton Dictation” Equipment 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., Specialists in Video, Audio, Sub-Audio Electronic Mechanisms 
ORDNANCE 





MR. COST CUTTER SHOWS HOW 


Same power chromium plated 66% more work 


Six automobile bumpers were the 
maximum tank load per plating 
cycle when the ordinary chromium 
plating solution was used by one 
supplier. Any bigger load covered 
poorly, with consequent rejects. 


Then this supplier made a simple 
change-over. At the recommenda- 
tion of United Chromium, the or- 
dinary chromium bath was re- 
placed by the Unichrome SRHS 


Chromium Solution. 


Results were actually better — 
and cheaper, of course —than 
physically expanding the plant’s 
capacity. With this up-to-date 
chromium bath, ten bumpers could 
be plated, and with no need for 
additional investment in power! 
The finish was also produced faster, 
and with fewer rejects. To top it 
all, bath upkeep costs dropped, too. 


MORE WAYS UNITED CHROMIUM HELPS TO SAVE 


Lower cost protection 


In auto plant, Unichrome Plastisol 
Compound was applied to con- 
veyor hooks much faster and 
cheaper than the rubber used 
formerly to prevent scratching of 
parts. It also lasted twice as long. 


Saves on maintenance 

One plant standardized on apply- 
ing Ucilon® 1601 Aluminum Pro- 
tective Coating every two years to 
outdoor metalwork — because it 
not only prevented rusting but 
also stayed bright and attractive. 


eeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 


ON COATING OF METALS 


Tantalum cuts expenses 
Unichrome Tantalum Coils are 
acidproof to most common acids. 
Used in a chromium bath, one 
such installation paid for itself in 
a year by eliminating downtime 
losses formerly experienced. 


it pays to consult United Chromium 
on Metal Finishing Problems 


9r 


- 


\ 


United Chromium offers you the advantages of: (1) 25 years of special- 
ized experience in metal finishing; (2) Wide experience in both organic 
and plated finishes; (3) A diversified line of products for decorative and 
functional finishing — including plating processes, protective coatings, 
chemical conversion coatings for zinc, equipment; (4) Thinking geared 


to cost-cutting, product-improving possibilities 
We'd welcome an opportunity to help you “Finish it better AND SAVE.” 


UNITED CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, N.Y. 


In Canada: United Chromium Limited, Toronto, Ont. 
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You saw it in Aviation Week 
Nowhere’ the story behind the story 





E.W. BLISS CO. 
producing, field-testing and maintaining 
the new steam catapults 


A task force of Bliss engineers is working 
closely with specialists of the Naval Air Ma- 
terial Center in production, testing and mainte- 
nance of the Navy’s new C-11 slotted cylinder 
steam catapults— 


e At the prototype stage Bliss and Navy men 
supervised testing of the steam catapults in both 
land-based tests at the Naval Air Material Cen- 
ter, Philadelphia, and aboard the USS Hancock, 
off San Diego. (See photos at left.) 


@ Halfway around the world, with the Pacific 
Fleet, Bliss technicians are traveling from carrier 
to carrier by helicopter—inspecting, testing, 
and supervising maintenance of newly-installed 
catapults. 


@ Here at home, other teams of Bliss engineers 
and technicians are burning the 2400 oil as they 
and Navy officials pore over production plans 
to equip the big Midway-class carriers to steam 
catapulting. 


Production of catapult components is centered 
at Bliss’ main plant—its 675,000 sq. ft. plant 
at Canton, Ohio. Here are headquartered the 
men, the machines and the catapult “savvy” 
to help the Navy go “full steam ahead” with its 
conversion program. Because of the size of this 
and the other five Bliss plants, this important 
catapult program and other classified projects 
can be absorbed without affecting Bliss’ role as 
world’s largest press builder, and as leading sup- 
plier of rolling mills and special machinery. 


Carrier Catapult Conversion Begins in Canton. 
This aerial view shows Bliss’ main plant at Canton, 
Ohio, where steam catapult manufacture is centered. 


E. W. BLISS COMPANY, Canton, Ohio 
Presses, Rolling Mills, Special Machinery 


SO 
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CATAPULTS ARRESTING GEAR 
MACHINE GUNS NAVAL GUN MOUNTS 
SPECIAL MACHINERY 

















HOW CAN AUTOMATIC CONTROL 
strengthen our defenses 


r 





MISSILE GUIDANCE .. . GUN STABILIZATION 
AIRCRAFT NAVIGATION ... WEAPONS SYSTEMS 


The staff of engineers at Ford Instrument Company are experts in the 
field of automatic control. Every week, in the laboratories and shops of 
this large company thousands of men are working on electronic, hydraulic, 
mechanical and electrical servo-mechanisms, computers, controls and 
drives to solve problems for the Army, Navy and Air Force. Ever since 
Hannibal C. Ford started, in 1915, to develop and build the first gunfire 
computer for the U.S. Navy, Ford Instrument has been leading the way 
in applying the science of automatic control to America’s defensive 
strength ... and to American industry. 





Each year the Ford Instrument Company is adding to its FO RD INSTRUMENT COMPAN Y 


staff of several hundred engineers. If you are an engineer 
and can qualify, there may be a position for you. 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ORDNANCE 





—that cut typing costs 


To return the carriage on an 

IBM Electric Typewriter, a typist 
merely touches the return key. 
Electricity does the rest. 

This simple operation—which the 
average typist performs 268,000 
times a year—requires 400 times 
less energy* than returning the 
carriage on a manual typewriter! 
increased typing production—and 
a happier typing staff—result. 


TRADE MARK 


electric typewriters 
... less work per word 


*By actual mechanical measurements 
of inch ounces of energy for the carriage 
return operation 
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can “crawl” without “stall” 


Powered by a dependable Lycoming engine, 
this executive plane cruises above 150 mph 
—yet lands at 30 mph. 


Now you can fly at 30 mph—with no danger of spin 
or stall. Take off and land in the “backyard” space 
of only 75 yards. And fly completely relaxed in the 
knowledge that your power plant is a dependable 
air-cooled engine from Lycoming. 

It is small wonder that the Helio Aircraft Corporation 
expects its advanced design plane to open up a new 
era in private flying. 

Naturally, we are proud that once again Lycoming 
contributes to aviation progress. Perhaps we can 


also help meet your need for air-cooled power. 


Whatever your problem ... if it can be solved by 
the assistance of any of the services listed with 


our signature .. . look to Lycoming. 


FOR RESEARCH + FOR PRECISION PRODUCTION 


“““Lycoming 





High-angle climb immediately after take- 
off is characteristic of the Helio Courier. 
It seats four . . . is powered by Lycoming’s 


260-h.p. air-cooled engine. 








Send for Free Booklet! “Tne Lycominc 
Story”... 40 interesting, illustrated 
pages showing many ways Lycoming is 
ready to help you. Write for it on 
your letterhead. 








Aircraft Engines 
Industrial and Tank Engines 
Engine Overhaul 
Generating Units 


Turbine Engineering and Research 
Engineering Design and Development 
Hardened and Ground Precision Parts 
Gears and Machine Parts 


Complete Assemblies 
Heat-Treating and Plating 
Steel Fabrication 

Castings 

Boilers 


DIVISION OF Ab CO \ STRATFORD, CONN. 
9 Manufacturing plants in Stratford, Conn., and Williamsport, Pa. 
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3 typical examples of 
Farrel’ DEFENSE engineering 


Mills for rolling cartridge 
brass, as well as copper, 
aluminum and other 
metals used in muni- 
tions and other defense 
supplies. 


Roll mills and 
calenders for 
the manufac- 
ture of explo- 
sive powder. 


Molds for the 
centrifugal 
casting of gun 
barrels of 3- 
inch, 75-mm, 
90-mm, 105- 
mm and other 
calibers. 


These are only a few of the many diverse 
products designed and manufactured by 
Farrel for defense plants. For further details 
send for a copy of Bulletin No. 558B. 


FARREL-BIRMINGHAM COMPANY, 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Tarrel-Btemingham 


INC. 
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BENDIX-SCINFLEX 
WATERPROOF PLUGS 


for use with 
multi-conductor cables 


These new Bendix*-Scinflex waterproof plugs are a modification 
of our standard AN type “E” 
They are designed to meet all “E” performance 
when used with multi-conductor cables. Each plug includes a 
modified AN3057B cable clamp which provides inward radial 
compression on multi-conductor cables. This unique feature com 


(environment resistant) connector 
requirements 


pletely eliminates cable strain—a common source of circuit trouble 


In addition, there are gaskets at all mating surfaces and 


accessory sleeve is available to accommodate 


an 
an extreme range of 
cable sizes. A folder describing this new waterproof plug—and 
the various sizes in which it is manufactured—may be obtained 


by writing our Sales Department. 


THESE BUILT-IN FEATURES 
ASSURE TOP PROTECTION 
AGAINST CIRCUIT FAILURE: 


Shock and Vibration Resistant © Die 

Cast Aluminum Shell © Cadmium 

Piate—Olive Drab Finish © Moisture- 

Proof, Pressurized . High Arc 

Resistance, High Dielectric Strength 

Silver-Ploted Contacts ©@ Resilient 
inserts 


Offices: 117 E. Providencia 
176 W. Wisconsin 
Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan « West 
Avenue, Jenkintown, Pennsylvania ¢ 8401 Springs Rd., Dallas 19 


*REG 


SCINTILLA 
DIVISION 


“Ceade 


SIDNEY 


RADE-MARK 


NEW YORK 


Export Sales: 
Bendix Internationa! Division 
205 East 42nd St., New York 17, 





NY. 


Burbank 
Avenue, Milwaukee 


Factory Branch Avenue California « 


Brouwer Building Wisconsin « 


512 


Cedar 





Texas « American Building, 4 South Main Street, Dayton 2, Ohio 
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Our engineering and manufacturing facilities can 
make our plant a vital extension of your plant. We 
make nothing but electron tubes—no sets—no 
equipment, We are completely independent, so we 
are in a position to keep your plans in strict conf- 
dence—to work with you with as much loyalty and 
secrecy as if we were in your Own organization. 


TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 


Sales offices: Atlanta, Chicago, Columbus, Culver City 
(Los Angeles), Dallas, Denver, Detroit, Newark, Seattle. 


= 


Tung-Sol makes All-Glass Sealed Beam Lamps, Miniature Lamps, 
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose Electron 
Tubes and Semiconductor Products. 
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SELECTROL 
Weighs, 
Classifies, 
and Sorts 


At a speed of 100 units per 

minute, SELECTROL sorts 

products into three groups: under-weight, over-weight, and cor- 
rect weight. Correct weights proceed to the next operation. 
Over-weights and under-weights are diverted for correction. 
Widely used in civilian industry for precision checkweighing 
and inspection by weight, SELECTROL is ideally suited to 
arsenal use as well. SELECTROL checkweighs 20-millimeter 
loaded shells, artillery shell primers, and rocket powder. Model 
1200-ER comes with explosion-resistant housings—meets NEMA 
Class II requirements. Write for details. 


lxact\Weiglnt 


Better quality control Zoales 


Better cost control 
THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P. O. Box 179, Station S$, Toronto 18, Ont. 





INDEX TO ORDNANCE 


VOLUME XXXVIII 


@ The Index to Volume XXXVIII of OrDNANCE, 


with title page for binding, is now available. 


It will be sent free of charge upon request to the 


Editorial Offices at the address below. 


@ It covers subjects in the following 1953 and 


1954 issues: July-August (No. 199); September- 


October (No. 200); November-December (No. 


201); January-February (No. 202); March-April 


No. 203); and May-June (No. 204). It is arranged 


alphabetically by subject and author. 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building ° Washington 6, D. C. 
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FABRICATING... 


ike This~ 


like this inlet bell 





METAL SPINNING 


WELDING 
ot FABRICATING 


ASSEMBLING 


WRITE for Illustrated Bulletins, or send prints 
and specifications for prompt quotations. 


Metal Spinning Div., PHOENIX PRODUCTS CO. 


4735 N. 27TH STREET @ MILWAUKEE 16, WISCONSIN 


the BALL with the 
ARMORED HEART* 


DEEP HARDENED & TEMPERED CARBON STEEL 


Bi éé« 

ADAPTABLE to many uses— 
PRECISION MADE and held to 
tolerances of .0001 inch— 
DEPENDABLE and EFFICIENT under 
demanding conditions — PER- 
FECTLY PACKAGED IN TINS to 
prevent loss and contamination in 
shipment or storage. 


The 
fnoblom. 


uniform 
hardening of SEMS 


(i Super-Quench 


The Shakeproof Division of the Illinois Tool Works had a 
quenching problem with “Sems”—the well-known screw and Case Size 
lockwasher combination. mB (App.) 

Sems are assembled—the lockwasher fitted on the screw— "020..025 7" 
then heat treated. Attaining uniform hardness with conventional 1/8" 025-.030 13/32” 
quenching oils was difficult, however, because of the difference 5/32" .030-.035 7/16" 
in size of the heavier screw sections and the normal variations 3/16" 035-.040 15/32 
of the steel. The change to Gulf Super-Quench resulted in more S| 7732" 040-.045 1/2” 
hardening, even in the heavier sections, without any crackin 1/4" 040-.050 17/32” 
of the lockwashers. ‘ 9/32” °*| .045-.05% 9/16" 

Just another example of Gulf Super-Quench’s ability to get 5/16” 050-.055 5/8” 
faster quenching without cracking and distortion, maintain 11/32” ,050-.055 11/16" 
uniform hardness, and cut rejects on many different types of 
steel parts. 








Depth of 
Case 
(App.) 
.090-.100 
.115-.125 
-120-.130 
.135-.140 
.150-.160 
-155-.145 
-165-.175 
-185-.195 
.200-.205 


Depth of 



































Have a Gulf Sales Engineer help you discover opportunities 
to put Gulf Super-Quench to work—profitably—in your shop. 
Contact your nearest Gulf office today and have him call. 


Gulf Oil Corporation 
Gulf Refining Company 


1872 Gulf Building 
Pittsburgh 30, Pennsylvania 


SERVES 
INDUSTRY 
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%* Only Abbott makes the Ball with 
the Armored Heart—the carbon 
steel bearing ball which is DEEP 
HARDENED and TEMPERED for 
maximum life, shock resistance and 
load-carrying ability, 


apBot 








THE 


ABBOTT 


B 


70 Railroad Place 


oe 
Hartford 


COMPANY 
10, Conn 





Cork-and-Rubber 
Gasket Materials 


Armstrong 


gasket materials made to meet each class 
of the principal government specifications 


covering cork-and-rubber 


Specification 


MIL-G-6183 
Type I Soft... 
Type I Medium 
Type I Firm 
Type II Soft.. 
Type Il Medium 
Type II Firm 

MIL-T-6841A 

MIL.-G-6747 


Write for samples and 24-page gasket design 


manual, 


manufactures 


ONE OF THE 


World’s Tallest Television Towers 


RESTS ON 50 TONS 


@ Rising high in the air, atop eastern 
Pennsylvania’s Blue Mountain, is one of 
the tallest television towers in the world— 
the 1,036-foot transmission tower of Sta- 
tion WHUM-TYV, Channel 61, Reading. 

From its tapered base to approximately 
half way up—about 500 feet—the tower is 
constructed of 25-foot sections of 4-inch 
O.D. Shelby Seamless Mechanical Tubing 
—50 tons of it — fabricated by Stainless, 
Inc., North Wales, Pa. 

Higher than the famous Eiffel Tower in 
Paris, the gigantic structure tapers down 
to a remarkably small triangular steel and 
concrete base, the three supporting sec- 


<4 THE TOWER WAS ERECTED in 25-foot sections— 
each section alternately painted red and white. In an 
8-hour work day, the crew completed ten sections. 


OF SHELBY TUBING 


tions of Shelby Tubing sloping into their 
concrete anchor, which is sunk 25 feet in 
the ground. The tremendous tower coupled 
with up-to-date television procedures 
makes Station WHUM-TYV one of the 
most powerful stations in the world. 
This is the type of application in which 
Shelby Seamless Tubing excels. Produced 
to exacting standards, it provides the very 
high uniformity of strength and depend- 
ability that only seamless tubing can give. 
Shelby Seamless is available in a com- 
plete range of diameters, wall thicknesses, 
and analyses to meet the most exacting re- 
quirements. Call on our en- 
gineers. They are here to 
help you apply USS Shelby 
to your specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SHELBY SEAMLESS MECHANICAL TUBING 


cork-and-rubber 


Fuller Gun 


gasket materials. 


Material 


NC-709 
NC-710 
NC-711 
Dn 167 
DC-100 
DC-113 
DK-153 
DK-149 


long brush life. 


INDUSTRIAL 


On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 


unique Fullergript construction. In 
70 this construction a tripled mass of 


extra tour of duty because of their 


brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 


a 
_ 


Brushes 


‘| 
} 


? 


DIVISION 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 








ANI META em a 
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3585 MAIN STREET = HARTFORD 2, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 
ORDNANCE 








WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 








het 
bi 
| 
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MANUFACTURERS 
OF PRECISION 
METAL PRODUCTS 


ORDNANCE 
and CIVILIAN 


EA, 
(i) 


HARRINGTON 
& RICHARDSON 
INC. 


WORCESTER 10, 
MASSACHUSETTS 
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More Precision in 
Air Conditioning 
. 


Niagara “Controlled Humidity” Method provides air 
at precise conditions of temperature and moisture 
content. 

In the range from below 32° F. to 140° F. you may 
have constant conditions within tolerances of 1° F. 
and 2% R.H. with control by thermostats alone... 
simple and inexpensive ...no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 
diluted. 

Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or hygroscopic materials, 
controlled atmospheres for 
tests and experiments. 
Unit capacity ranges up to 
20.000 ec. f. m. 

Write for Bulletins No. 
121, 122, 125: address 
Niagara Blower Co., Dept. 
0, 405 Lexington Ave 
New York 17, N. Y 











PROTECTS 
dropped tools and parts 


It’s very unlikely that your workmen will drop their 
dentures. Even if they do, it’s no concern of yours—but 
damage from dropped tools and parts can be very 

costly. **Kreolite’’ Wood Block Floors are so resilient they 
protect even the most delicate objects—yet take almost 


any kind and degree of punishment. 


Filled and coated with “‘ Kreolite Jennite’’*, a “‘ Kreolite’’ 
Wood Block Floor is dustless, skid-proof, 

spark-proof; absorbs noise and vibration; is cooler 

in summer, warmer in winter. 


A Jennison-Wright flooring expert will call at your request. 





SPECIFY KREOLITE ... Hundreds 
of millions of square feet used 
by ieading industries since 1911 


Comfortable to Work Over 
Durable-Stand Up Under Abuse 
Protect Dropped Tools and Parts 
Quick to Instali—Easy to Replace 
A Firm Foundation for Machines 
Absorb Noise-Cut Down Vibration 
7 Insulate Against Heat and Cold 
Spark-Proof, Skid-Proof, Safe” 
Provide for Conduits and Cables 
Dustless-Easy to Clean 
Good for Trucking Aisles 
Lowest Maintenance Cost 


*A “Kreolite’” Wood Block Floor is 
cleaner and better when given a 
coating of “*Kreolite Jennite’, our 
proven exclusive final filler and finish 
that does not become tacky. 


ALSO “‘KREOLITE’ RAILROAD CROSS AND SWITCH TIES ¢ INDUSTRIAL TRACK TIES ¢ COAL TAR PRODUCTS ¢ BRIDGE 
& DOCK LUMBER .... THE JENNISON-WRIGHT CORPORATION ¢ TOLEDO 1, OHIO ¢ 30 NATION-WIDE OFFICES 

















ARMAMENT TECHNOLOGY 














This section of ORDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





The Spiral-Wrapped Case 


Making cartridge cases from steel sheets saves lengthy operations 


Manager, Engineering Development Division, Rheem Manufacturing Company 


HE basic philosophy in our coun- 
try concerning military prepared- 
ness is well known. As a con- 
sequence, in recent decades the armed 
forces have had to expend much of 
their limited resources playing a wait- 
ing game against a numerically su 
perior enemy. This enemy always has 
been better prepared by far, and the 
initial encounters for that reason have 
been extremely costly. It is a matter of 
record, however, that our ultimate vic- 
tory has depended greatly upon the 
production capabilities inherent in the 
metalworking organizations of the Na 
tion. 

The production of ammunition has 
been one of the prime considerations 
in these past efforts. The phenomenal 
requirements of modern warfare have 
seriously taxed all of the production 
facilities that could be made available. 

Until recent years, the drawn brass 
case was the only logical approach to 
the manufacture of the artillery car 
tridge case. Naturally, as the demand 
for ammunition surpassed even the most 
sanguine estimates, the supply of brass 
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became increasingly critical, and ma 
terial substitutes were eagerly investi- 
gated. 

As a result of an exhaustive develop- 
ment program which made use of the 
latest achievements in metallurgical pro 
duction and know-how, the drawn steel 


case was perfected to the point where 
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steel is now considered a primary ma- 
terial in cartridge-case manufacture. We 
have reached a point where large quan- 
tities of cartridge cases have been 
manufactured without endangering our 
limited brass supply. 

The next and greatest challenge was 
brought forth as ominous international 
conditions have completely revised our 
long-standing philosophy of “wait and 
see.” We that we 


be prepared to meet any potential en 


now realize must 
emy. This preparedness is costly, and 
every effort must be put forth to main- 
tain the highest level of preparedness at 


a minimum expenditure. 


N this interest, the Ordnance Corps 

of the Army sought to develop a 
method of cartridge-case manufacture 
which would reduce the complexity and 
cost of required production facilities 
and, as much as possible, eliminate the 
use of spheroidized disks and the need 
for heavy single-purpose equipment 
which would be critically required for 
many other military products in the 
event of an all-out war. 
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Under the direction of the Frank- 


ford Arsenal, several manufacturing 
companies proceeded to meet this chal 
lenge, among them the Murray-Ohio 
Corporation of Cleveland, Ohio, which 
successfully produced the first 120-mm. 
spiral-wrapped steel cartridge case. An- 
other company selected to work on 
this ordnance project was the Rheem 
Manufacturing Company, which has 
been one of the major sources of am 


munition supply in recent years. 


‘YEARCHING into the history of car 
tridge-manufacturing processes, in 
cluding the production background of 
the Germans during World War II, 
Rheem proceeded toward the design, de- 
velopment, and ultimate production of 
105-mm. cartridge cases using the spiral- 
wrapped process—a method of manu- 
facture which had its inception in 1869. 
In that year a United States patent 
was awarded for the design of a car 
embodying a form of 


tridge case 


wrapped-sheet construction. In those 
days of limited press capacity, this was, 
without doubt, an attractive method of 
manufacture, but certain problems in 
volving sealing prevented the method 
from obtaining general approval. More- 
over, hydraulic equipment capable of 
producing the drawn brass case was 
developed concurrently. 

So the spiral-wrapped idea was des- 
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Cutaway drawing of a spiral-wrapped 105-mm. case with component parts indicated. 


tined to fade into the background, not 
to emerge again until revived by the 
urgent needs of the recent emergency. 
Today it is regarded as one of the 
most important advances in the his- 
tory of cartridge-case manufacture. 
The development of the sheet-metal 
industry and the phenomenal expan- 
sion of steel-sheet capacity paved the 
way for the perfection of processes in- 
volved in spiral-wrapped  cartridge- 
case production. The major problems 
principally 


of manufacture revolved 


A lathe, with mandrel in place, is used to form the flange on the base of a 
105-mm. artillery shell which will later be attached to the spiral-wrapped shell body. 


around the flanging of the case end 
and the expansion and locking of the 
case itself, 

That these problems were solved is 
indicated by the ultimate success of 
cases in actual use which were produced 
by the spiral-wrapped method. Today 
a number of other companies in the 
metalworking field are producing spi 


ral-wrapped cases. 


TP. HE basic processes of spiral-wrapped 
cartridge-case manufacture are de- 
ceptively simple to describe. A general 
outline of manufacture may be set 
down as follows: 
1. A sheet of WD-1010-1020 


Rockwell B65-80 is sheared to a trape- 


steel, 


zoid-shaped blank. 
2. The blank is scarfed to provide 
the desired single thickness at the mouth 
end of the cartridge case. 
3. The blank is cleaned by conven- 
roller-coat 
both 


The varnish coat is baked prior to 


tional methods prior to a 


application of varnish on sides. 
rolling. 


4. The sheet is then rolled into a 
loose tubular shape where the base of 
the trapezoid forms the ends and the 
slanted sides wrap into a spiral so that 
the body has a single wrap at the mouth 
which increases te three full wraps at 
the base. 

5- The loosely rolled tube is placed 
on a mandrel in a lathe and the base 
is flanged by rolling over. As produc 
tion got under way, the problem of 
flanging the three thicknesses of sheet 
base end of the 


metal to form the 
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spirally wound body sheet became an 
acute one. 

This type of forming is ordinarily 
done by revolving the work at high 
speed in a lathe and reducing it with 
a hand-operated rolling tool carried on 
the cross slide of the machine which 
the operator manipulates to make a 
series of “passes” that gradually roll 
the work into shape. 


ITH 


ments there was no other known 


urgent delivery commit- 
alternative to this method at the time 
production was started, though equip- 
ment suppliers had been contacted with 
a view of finding an improved method 
of performing this operation. The plu- 
and the 
unique form of the loosely rolled cyl- 


rality of metal thicknesses 
inder constituted 
which they had little to offer. 


It soon became apparent, however, af- 


a new problem for 


ter start-up, that procedure along es- 
tablished lines would not comply with 
the rigid quality standard of Ordnance 
inspection or provide the output re 
quired. Hand spinning was too slow, 
too laborious, and too difficult. Varia- 
tions in workmanship ofttimes resulted 
in thinning out, wrinkling, or work 
hardening the flange, among other 
causes for rejection. 


HEEM quickly decided to mechan 

ize the operation as far as it was 
possible to do so on the standard engine 
lathes that were already in place for the 
hand type of spinning operation. 

The setup finally decided upon in- 
cludes: (1) a 6-jawed collet carried by 
the lathe spindle arranged to close the 
coiled body against a mandrel, (2) an 
air-operated pusher head mounted on 
the lathe tailstock to press the work 
into place within the collet, and (3) 
the motor-driven operating mechanism 
carried by the lathe carriage which 
causes the flanging roller to move over 
a series of fixed paths that progressively 
form the flange, the latter mechanism 
being a simple cam arrangement that 
controls the movement of both carriage 
and cross slide to provide the necessary 
work 
moves the rolling tool out of the way 


series of “passes” on the and 
to give handling space when the op- 
eration is completed. 

In operation the work is started into 
the collet by hand and pushed into 
place by the pusher head, at which time 
the operator closes the collet and presses 
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A 5-in./38 spiral-wrapped shell with interior parts disassembled. 


the starting button that puts the mecha 
nism in operation, This stops automati 
cally at the end of its cycle and also 
shuts off rotation of the lathe spindle 
and applies a brake for quick stopping 
to unload and load. The collet is pro 
vided with an ejection arrangement that 
pushes the work forward as it opens 
so that it may be easily removed by the 
operator. 

The cycle time for the operating 
mechanism is approximately fifteen sec 
onds which, with loading and unload 
ing time added, provides an average 
production of between 180-200 bodies 


an hour. The work is closely uniform 
with a very small percentage of rejec 
tions due to flanging defects. 

6. The inside diameter of the flanged 
end is sized in accordance with re 
quired tolerances. 

7. After flanging, the body is placed 
in an expanding press and subjected 
to pressure which forces the sheet out 
ward against a die shaped to the de 
sired contours. Depending upon the re 
quired type of cartridge case, the flang 
ing may be done either prior to ex 
pansion or after expansion has been 


accomplished. The importance of the 


Flat, trapezoidal sheets of steel are machine-rolled or wrapped to form 
the cylindrical spiral-wrapped body of the 105-mm, artillery cartridge case. 
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flanging development as regards spin- 
ning is that it did away with a man- 
ually controlled operation, giving con- 
sistency to the flanging operation and 
reducing scrap loss caused by human 
error. It also speeds up the operation. 
The expansion operation has been ap- 
proached by two methods: 

a. The first method involves the use 
of a solid rubber block which is in- 
serted into the body cavity. Ram pres- 
sure is exerted upon it to force the sheet 
steel against the exterior forming die. 

b. The second method, more appli- 
cable on larger cases, makes use of an 
inflatable rubber bladder. This bladder, 
which is inserted into the body cavity, 
is inflated by hydraulic pressure and ac- 
complishes the same type of pressure, 
forcing the steel sheet against the form- 
ing die. 

Both methods have proved to be 
highly successful in their individual 
applications. 

8. To complete the case assembly, a 
base, machined or forged from FS-1030 
1040 steel, is fastened to the body by a 
collar and a nut, clamping a polyethyl- 
ene seal between the collar and the body 
flange. 


| view of the preceding general de- 
scription of manufacture, it is ap- 


parent that the processes involved in 
this method of production of cartridge 
cases are not at all complex. The follow- 
ing obvious advantages over former 
methods are noted: 

Facilities —The initial cost of pro- 
duction-line equipment for the spiral- 
wrapped method of manufacture is but 
a small portion of the equipment re- 
quired for the drawing methods of 
fabrication. The facilities used are not 
costly, single-purpose, heavy equipment 
but are those common to most existing 
methods of sheet-metal work and are 
readily available at relatively low cost. 
The size of this equipment is again far 
less than the equipment necessary to the 
drawn-case line and therefore occupies 
far less critical floor space. 

As an example of the facility differ- 
ential, a typical press required for 120- 
mm. drawn-case manufacture weihs 
115 tons, occupies 272 square feet, and 
costs $225,000 installed. In comparison, 
the 120-mm. spiral-wrapped manufac- 
ture has as its main facility the expand- 
ing press which weighs 5 tons, occupies 
64 square feet, and costs $18,000 in- 
stalled. 
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In view of the major savings in cost 
and size of equipment, production lines 
for spiral-wrapped cartridge-case manu- 
facture can be set up in dispersed areas 
in very short time and thereby relieve 
the major problem involved in protect- 
ing vital defense areas. Another consid- 
eration in view of the reduction in 
facilities is the reduction in the require- 
ments of trained personnel for the op- 
eration of special equipment. 


ATERIALS.—The spiral-wrapped 

method of manufacture is based 
upon the use of standard rolled sheet 
metal requiring no special attention as to 
minor imperfections. In comparison, 
any tiny flaw or undersurface imperfec- 
tion in the drawn-case method of manu- 
facture will ultimately result in ballistic 
failure. In spiral-wrapped cartridge-case 
fabrication, material perfection is re- 
garded as a minor consideration, and 
rolled sheet is far more readily ob- 
tainable in times of crisis than spheroid- 
ized disks. 

Heat Treatment.—lIt is also very ap 
parent that substantial saving in cost 
and time can be realized with the spiral- 
wrapped method since positively no 
heat treatment is required anywhere 
in the production operations. The use 
ot expensive furnaces requiring very 
critical control is completely avoided. 
The exacting hardness-checking meth 
ods, so limiting to cold-drawn produc- 
tion-line operation, are eliminated. The 
requirement for highly qualified op- 





“The development of the 
sheet-metal industry and the 
phenomenal expansion of steel- 
sheet capacity paved the way 
for the perfection of processes 
involved in spiral-wrapped 
cartridge-case production. 

“The major problems of 
manufacture revolved princi- 
pally around the flanging of 
the case end and the expansion 
and locking of the case itself. 

“That these problems were 
solved is indicated by the ulti 
mate success of cases in actual 
use which were produced by 
the spiral-wrapped method. 
Today a number of other com- 
panies in the metalworking 
field are producing spiral- 
wrapped cases.” 











erating and inspection personnel is non- 
existent in the spiral-wrapped method. 

Performance —The performance of 
the spiral-wrapped cartridge case was 
naturally the subject of some conjecture 
during the initial phases of its deve- 
lopment. However, the Korean con- 
flict gave ample opportunity to test it, 
and its performance was quite accept- 
able. Thousands of rounds were used, 
and the only malfunctions reported con- 
cerned certain undesirable properties of 
nitrocellulose lacquer coatings which 
have since been corrected. The Artillery 
School report indicated a preference for 
spiral-wrapped cases on the basis of ease 
of handling and loading. 

The inherent advantage of the spiral- 
wrapped case merely to elongate, using 
the spiral seam as an expansion joint 
as a result of internal ballistic pressures, 
rather than to enlarge within certain 
deformation limits is, of course, very 
apparent, particularly in the case of 
worn or enlarged-chamber guns. 

Salvage.—It is evident that the spiral 
wrapped case process embodies major 
advantages with regard to salvage. Be 
cause the base is fastened to the body 
by simple threaded attachments, attrac- 
tive possibilities exist for battle salvage 
of bases alone. The bases represent a 
substantial part of the manufacturing 
costs of the complete case, and the 
transportation space involved is ex- 
tremely low as compared with single- 
piece cartridge cases. 

The sheet-steel portion of the case can 
either be shipped in the flat or re- 
garded as expendable. A major change 
in the logistics of salvage could result 


from this consideration. 


HE present price of the spiral- 

wrapped case is fully competitive 
with the deep-drawn single-piece case. 
If proper credit is given to the easily 
salvageable base components, then the 
cost of producing the spiral-wrapped 
cartridge case becomes far less than pro- 
ducing single-piece steel cases. This re- 
duction does not include the very ap- 
parent reduction in the cost of manu- 
facturing facilities. 

Rheem Manufacturing Company is, 
at present, engaged in the further de- 
velopment of this method of cartridge- 
case manufacture and will continue un- 
til all phases of design have been recon- 
sidered on the basis of the manufactur- 
ing cost reduction available with the 
spiral-wrapped sheet-metal construction. 
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They Stop at Nothing 


The Rolligon and the Marsh Buggy are two new velucles using novel 


means of locomotion to propel them over marshy ground and snowy 


terrain that would be quite impassable to conventional vehicles 


HEN military logistics experts 
talk about mobility they define 
“Mo- 


bility equals transportation equipment 


it in its simplest terms: 


plus transportation facilities.” 

The transportation equipment used 
by a host of armies from the beginning 
of time have included men, horses, 
elephants, carts and wagons drawn 
by draft animals, automotive carriers 
(wheeled, tracked, half-tracked), am- 
phibious vehicles, railroad rolling stock, 
rafts and ships of all types, and airborne 
conveyances. 

Transportation facilities have con- 
sisted of just plain land surface, all sorts 
of roads, rail trackage, waterways, con- 
veyor arrangements, and fresh air. 

It is obvious that an army must pri 
marily adjust its transportation equip 
ment to the facilities, 


rather than the other way round. No 


transportation 


Harry A. Jacobs 
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great revolution in basic transport 
equipment and methods may be ex 
pected, so emphasis will be on adapting 
existing equipment to as many trans 
portation facilities as possible. 

This trend covers a wide field. It in 
cludes purely technical improvements 
such as making rolling stock multi 
gauge; 7.¢., operable on rail trackage of 
various sizes. It encompasses wider ap- 
plication of basic ideas presently used, 
as for example the development of the 


BARC from the DUKW. 


It embraces the experimentation with 
convertiplanes and vertical-take-off air 
craft. It also stresses the realization of a 
type of surface vehicle capable of re 
taining its mobility on most types of 
terrain. 

The Rolligon and the Marsh Buggy 
are a part of the U. S. Army's effort to 
have at its disposal equipment suitable 
to exploit to the maximum extent a 
transportation facility existing every 
where—land surface in its natural state. 

To be more specific, the Army is in 
terested in the adaptation ot automotive 
vehicles to a variety of terrains which 
are encountered in many parts of the 
globe but which have been shunned as 
transportation facilities. 

Run-of-the-mill terrain has long been 
conquered by the jeep and the gamut of 
half-tracked and tracked vehicles. The 
challenge which land as a transporta- 


The strange looking Rolligon train consists of a tractor unit and unpowered trailer both suspended on low-pressure bags (Army photo). 
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tion facility is still offering is in the 
form of marshes, reedy flatlands, muddy 
lowlands, sandy deserts, and snow- and 
ice-covered wastes. 

Today, of course, no military com 
mand will choose to fight extensive ac 
tions or supply large forces over any 
such terrain. In the future, however, 
armies may be locked in battle on any 
kind of land surface. This may be by 
choice or by necessity. In this atomic 
age, dispersion of combat forces and 
logistic support has become a must. Can 
we afford to let terrain restrict disper- 
sion? 


pnb the Rolligon and the Marsh 

Buggy are straws in the wind in the 
Army Transportation Corps’ endeavor 
to extend mobility to types of terrain 
heretofore forbidden areas to surtace 
transport. The Rolligon, developed by 
William Albee, an American inventor, 


is primarily designed to travel over 


sand, muskeg, swamps, marshes, and 


ice- or snow-covered ground. 

The key to the Rolligon’s ability to 
traverse such terrain lies in the low- 
pressure pneumatic bags which take the 
place of wheels or tracks. Whereas the 
conventional vehicle becomes stuck and 
spins its wheels helplessly on slippery 
and soft ground, the Rolligon literally 
floats along. 

Made of nylon impregnated with neo- 
prene, each bag measures sixty inches 


The watermelon-shaped bags which replace conventional wheels on the Rolligon merely 
envelop obstacles in their path as the vehicle moves smoothly forward (Army photo). 


in length and forty-two inches in di- 
ameter. Because the bags give way to 
objects in their path they are not sensi- 
tive to damage. Operations over con- 
crete blocks, timber, broken glass, and 
metal fragments failed to puncture or 
otherwise harm them. 

The sausagelike bags are propelled 
through power supplied by way of a 
transfer device consisting of rubber- 
covered rollers motivated by a chain 
drive from a truck-type differential rest- 


Close-up view of the series of rubber-covered, motor-driven rollers 


which revolve to transmit power to 


the huge Rolligon bag (Army photo). 


a 


ing on top of the bags. This system was 
employed after conventional power ap 
plication to a center axle was found 
impractical due to the lightweight con- 
struction of the bags. The only conven- 
tional aspect of the Rolligon is its 
standard truck chassis. 

The Army procured two experimen- 
each 


composed of a tractor, a powered trailer, 


tal models of Rolligon “trains,” 


and an unpowered trailer. These vehi 
cles—which have been undergoing ex 
tensive tests by Transportation Corps 
and Ordnance experts—utilize a tri- 
cycle-type suspension—two bags in the 
rear and one in front. 

An earlier mode! with but one bag 
in the front and one in the rear did not 
The “three 


bagger” moves more readily over boul 


perform as satisfactorily. 


ders, brush, and other obstacles and 
also provides for easy installation of an 
adequate steering mechanism on the 
front bag of the tractor unit, for which 
a modified fifth-wheel arrangement is 


used. 


i hen 


yon 


units of the experimental Rolli- 
train vary in size except for a 
feet. Both the 
tractor and powered trailer are about 
feet high. The 


powered trailer is actually a modified 


1 
l 


common width of 12 
22 feet long and 8! 


tractor which was included in the test 
equipment to provide data on powered 
trailer performance. The unpowered 
trailer measures eighteen feet in length 
and six feet in height. 
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The Rolligon’s present speed of ten 
miles an hour may appear slow, but it 
must be remembered that it is attained 
in traversing terrain impassable to con- 
ventional carriers. The payload capaci- 
ties of the experimental units vary. 
The tractor’s payload is rated at 1,500 
pounds with 3 pounds per square inch 
air pressure in the bags and at 7,500 
pounds with 5 pounds per square inch. 

The powered trailer can haul 1,000 
and 5,000 pounds at 3 and 5 pounds’ 
pressure per square inch respectively; 
the unpowered trailer can carry 4,000 
and 8,000 pounds at the same respective 
pressures. 

The development of this revolution- 
ary vehicle called for extensive testing 
and experimentation. It was apparent 
from the beginning that the weight of 
the vehicle should be transmitted to the 
top of the bag rather than to a center 
axle. This arrangement enables the 
weight of the vehicle and its payload 
to float on the pneumatic bags and is 
the key to the success of the Rolligon. 


HE Marsh Buggy, like the Rolligon, 
is a newcomer as far as reporting for 
Army duty is concerned. However, it 
has a long record ‘of civilian service. Its 
“enlistment” represents another instance 
where the Army is benefiting from the 
experience of American industry. 
The first model of the Marsh Buggy 
was created by the Gulf Oil Corpora- 
tion in 1936 to provide transportation 
for its engineers engaged in prospecting 
for oil fields on the marshy Gulf coast. 
Since then the vehicle’s value has been 
proved by many years of use in ever- 
glades and marshlands. 


Those who are familiar with the 
Gulf coast know the challenge the re- 
search engineers encountered. The area 
covers long stretches of marshes, fre- 
quently interrupted by open water. 
Vegetation fifteen feet high, deep soft 
mud, and suddenly rising steep banks 
add to the transportation difficulties. 


O design a vehicle capable of mov- 

ing around freely under these condi- 
tions demanded specifications which 
were grotesque. Accordingly, the vehicle 
which was developed looked more like 
a giant replica of something out of a 
child’s toy box than the handiwork of 
top-notch engineers. It was almost 23 
feet long, 12 feet wide, and 11 feet 
high. This chassis was supported by 
four huge 10-foot balloon tires. An 
added attraction were rubber-cleat 
chains which, when placed on the 
wheels, enabled the Marsh Buggy to 
travel over water like a paddle-wheel 
Mississippi showboat. 

This awkward-looking machine, and 
other models produced since, have 
proved to be surprisingly agile. They 
really go everywhere. Formerly impen- 
etrable swamps are its home ground. 
The big tires, by easily negotiating pro 
trusions such as rocks and stumps, roll 
the vehicle along smoothly. 

With a lopsided approach it easily 
climps over uneven ground, This unique 
maneuver is made possible by a cen- 
trally pivoted front axle which permits 
either wheel to rise two feet above the 
other; at the same time the rear wheels 
can pivot off alignment. 

The Marsh Buggy 


constructed for the Army Transporta 


unit especially 


tion Corps consists of a tractor and a 
trailer, similar to the units used by the 
Gulf Oil There are a 
few modifications. The cab, previously 
equipped with only a roof, has been 
fully enclosed with plexiglass. The tires 
are wider, giving more support and 
affording greater traction. 

Incidentally, should a puncture oc- 
cur, the tire can be kept inflated by 
compressed air fed in through the hub. 
As a further safeguard, the design of 
the airtight hub drums is such as to 
keep the Buggy afloat if a tire develops 
a leak while traveling in water. 

The Marsh Buggy has a 4-wheel 


drive, topped off with an unusual power 


Corporation. 


train. It consists of a 4-speed truck 
transmission attached to a 2-speed rear 
axle fixed to the frame. The rear wheels 
turn on a so-called dead axle, powered 
by chains from the 2-speed axle. The 
front wheels are also chain-driven. 


HANKS to eight forward and two 

reverse speeds resulting from this 
arrangement, the vehicle's flexibility in 
speed and traction will suit a multitude 
of requirements. On land its speed 
range is from a quarter mile to thirty 
miles an hour; in water it can attain a 
speed of six knots. 

The tractor is designed to carry loads 
ranging from 1,500 to 4,000 pounds de 
pending upon terrain conditions. The 
trailer can haul up to 2,000 pounds. 

As far as the 
both the Rolligon and the Marsh Buggy 


Army is concerned, 
are experimental vehicles, but the ex 
perience and data gained from them 
will show the way to future develop 


ment. 


Suspended on huge tires, the Marsh Buggy tractor rides high above ground and can pull its trailer over “impassable” terrain. 
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lron Rotating Bands 


Development of the sintered product may help solve serious problems 


in the production of artillery ammunition and the supply of critical 


copper in the event of another full-scale national war emergency 


LTHOUGH guided missiles and 
atomic artillery have fired the 
imagination of all America and 

challenged the ingenuity of our best 
scientists, these new weapons will never 
completely replace field artillery in pro- 
viding accurate and plentiful short 
range firepower in both offensive and 
defensive ground operations. 

The pattern of technical progress in 
producing a satisfactory sintered iron 
rotating band is much like a hundred 
other successful development programs. 
The process of experimentation, the at 
titude of objective research, and the ap 
plication of sound engineering princi- 
ples have been combined to produce a 
useful and reproducible result. 

During the last twelve months the 
Ordnance-Industry Team has brought 
the objective another long step closer. 
What these many men in many places 
have accomplished is interesting be- 
cause it has quickened the pace to new, 
high industrial quality standards for 
sintered iron structural parts at con- 
trolled densities. It is significant because 
recent results at proving grounds con- 
firm acceptable performance in another 
limited field of application. 


T is important because the nex: time 

large quantities of artillery sheil are 
wanted, sinteted iron bands may en- 
able diversion of copper to those other 
military end uses where only copper 
will serve and where it has been in 
critical supply status during every na- 
tional emergency in our history. 

The whole idea of the sintered iron 
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band conceived in Germany in 
1935 


ways: on the process of making the 


was 


when patents were issued two 


band and on the product itself. As soon 
as German verified the 
first test results, using a 37-mm. gun, 


military men 


the patents were seized by the govern- 
The 


sintered iron a 


ment and declared a state secret. 
Germans first saw in 
partial answer to their copper shortage 
which loomed large as an obstacle to 
their war-making potential. 

The Germans developed this rotating 
band to the extent that it was in limited 
use by 1941 and in general use by 1943 
on all major types of ammunition. By 
1943 they were aware that sintered iron 
rotating bands had not only provided 
an outright substitute for copper bands 
but that for all practical purposes a 
better material for rotating bands had 
been developed. This was true at least 
for all their standard weapors systems 
in use up to the end of World War II. 

Since then, of course, some of our 
equivalent weapons systems have 
changed and there are a few entirely 
new weapons. Velocities, pressures, and 
accuracy requirements have all been 
raised. This is why it has not been 


feasible simply to copy materials and 
methods of the former enemy. 

It is that technological 
progress in weapons calls for at least 


axiomatic 


equal improvement in components and 
materials. In addition, the high stand- 
ards of quality and performance which 
distinguish American ordnance above 
all others could not be compromised 
even in the slightest degree by the use 
of materials with which we were not 
thoroughly acquainted. 

The rotating band is only one of 
thousands of powder-metallurgy appli 
cations in military equipment. Most of 
these are so commonplace today they 
are hardly worthy of mention. Tungs- 
ten and titanium carbide tools, self 
lubricating bearings of iron, bronze, 
and stainless steel, metal filters, metallic 
friction materials, radio and televison 


cores, complete radio circuits, brass 
hardware, and finished machine parts 
in general are some of the bread fields 
where industrial know-how has been 
applied directly to military gear for 


land, sea, and air. 


OWEVER the experience accumu- 
lated during twenty-five years of 
manipulating all kinds of metal powders 
has been organized effectively for the 
development of the rotating band which 
is strictly a military use and has no 
counterpart in the civilian economy. 
Ten years ago General Eisenhower 
and his Allied armies were on the re- 
ceiving end of some first-class German 
ammunition. It is interesting to examine 
the nature of the iron rotating bands 
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the Germans used and to compare 
them qualitatively with sintered iron 
bands available for use today in the 
United States. 

Table 1 is a comparison of minimum 
specifications for acceptance of band 
blanks with average values actually 
achieved in production against those 
specifications. The trend to higher phys- 
ical properties over the last decade re- 
flects progress in the science of powder 
metallurgy as much as it does the in- 
creasing demands of Ordnance engi- 
neers. 

Specification levels, to be practical, 
had to be established somewhat lower 
than the values attainable from time to 
time by the industry under production 
conditions. Special processing or labora- 
tory results were not used to control 
specifications. Changes in specifications 
reflected industry’s progress in using 
iron powder for shell-band application. 


N° single value by itself is particu- 
larly significant; the combination 
of values is. It is possible to control 
density by powder metallurgy as to 
quantity and quality, and at a given 
density (5.5 gms./c.c. for the rotating 
band) the pore structure may consist of 
microscopic disconnected pores (micro- 
pores) or macroscopic interconnected 
pores (macropores ). 

For maximum capacity to absorb 
parafin wax the structure should be 
The 


matrix iron structurally during assembly 


macroporous. wax supports the 


to the shell, 


tection against rust, and acts as a barrel 


prov ides temporary pro- 


lubricant during firing. The amount, 
location, and availability of wax in the 


band depends heavily on this structure. 
The iron matrix itself may be de- 
veloped with emphasis on a particular 
physical property while minimizing 
other values. For example if tensile 
strength is more important than elon 
gation, then copper, carbon, or phospho 
rus may be added in small amounts. 
If ductility is important (as it is be- 
lieved to be for the rotating band) high- 
purity iron powder is used and sinter 
ing time or temperature is increased 
with emphasis on the macroporous 
structure for better upsetting character 
istics. As long as tensile strength is 
high enough to provide a safety factor 
above hoop stresses, the process aims at 
maximizing elongation values. 
Minimum hardness is desirable, and 
while hardness 
sintered specimens do not produce re 
liable data, they are useful indices to 
ascertain conditions of excessive work 


tests on low-density 


hardening, the presence of hardening 
agents, and areas of hardness due to ex- 
cessive compression. 

In fabricating the band blank, the 
used in maxi 


processing conditions 


mizing elongation usually result in 
minimum hardness. This is a positive 
aid in minimizing the rate of erosion 
of the gun tubes during firing. 

Part of the band-blank 


physical properties lies in the control of 


control of 


chemical and physical properties of the 
iron powder raw material. The kind 
and quantity of impurities affect metal 
physicals, rate of erosion, and accuracy. 
The particle size, range, and distribu- 
tion also affect the combination of phys 
icals in the band blank, the ease of 
fabrication, the capacity of the band to 


Table 1. Comparison of specifications and production data for sintered 
iron rotating bands at density of 5.5 grams per cubic centimeter. 





German 1944 U.S.A, 1949 
Test 
Required Spec Actual 


12,500 | 12,000 13,000 


Tensile (p.s 


Elongation 


> per in 
Hardne RH 


Density tol 


gm 
drbor f 

Tension bar test 
W 1x content 


"> by weight 
min 





Actual 


13,200 | 13,000 


U.S.A 1951 | S. U.S.A, 1954 


Spec Actual) Spec Actual 


13,560 | 13,000 | 16.650 15,433 
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absorb the wax lubricant, and the rate 
or erosion. 

The data in Table 2 show the actual 
values obtained from the controlled 
quality factors in the powder. The ro 
tating bands produced, with physical 
values as actually obtained, have dem 
onstrated the best performance to date 
in large-scale firing tests of the 105-mm. 


howitzer. 


JT is important to note that if these 

bands had been produced only up to 
prevailing specifications and not above 
the minimum quality levels as they ac 
tually were, the test results might have 
followed the pattern of previous unsatis 
factory results. 

These factors, however, are intimately 
related to band design and shell-shop 
manufacturing methods, both of which 
are suspected of having contributed 
significantly to the improved results. It 
is reasonably evident that all three fac 
tors are important. 

In design matters the German ex 
perience shows that conventional band 
profiles had to be altered where sintered 
iron was used instead of copper. Not 
only was it desirable to remove between 
twenty-five per cent and thirty per cent 
of the volume of metal from the work 
ing surface of the sintered iron band as 
compared with the copper band, but 
two other factors had to be present. 

Sharp edges at trailing and lead 
ing edges had to be relieved by cham 
fering because these areas were other 
wise overstressed in tension and com 
pression respectively during firing. Fail 
ure to chamfer the edges resulted in 
breakout of small pieces of iron at the 
trailing edge whereas the higher abso 
lute tensile strength and ductility of 
copper enabled the metal to “fringe” 
to the rear over the shell body without 


failure in tension 


HE other factor related to distribu 
tion of the effective working surface 
or bearing surface over the entire width 
of the band engaged by the rifling. It 
was desirable to provide a place for the 
iron to flow in plastic defermation with 
out overstressing in compression or in 
tension. Examination of recovered shel! 
showed that the metal flowed forward, 
rearward, and by compression flowed 
with its own original volume due to 
the porous structure, 
Removal of metal and distribution of 


the bearing surface was provided mainly 
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by cutting two cannelures or annular 
grooves in the periphery of the iron 
band. When these two factors were 
combined there was lower radial band 
pressure, easier engraving, lower bear- 
ing pressure on the driving edge of the 
lands, and consequently a lower rate of 
erosion than with sintered iron bands 
made to the contour of the conventional 
gilding-metal band. 

Although design formulae are avail- 
able, as derived by the Germans from 
their experience, they may be useful 
only as a guide to proper band design. 
There has been no conclusive improve- 
ment over the empirical approach to 
final band design. This has been con- 
firmed once more in the experience of 
designing sintered iron rotating bands. 

Every possible precaution should be 
taken to keep this personal design 
experience cumulative and coérdinated. 
Although principles and theory may be 
applied, experience cannot be taught, 
and this is the element of greatest value 
in final design of any rotating band. 


| the production cycle there are two 
vital stages between the production 
of the band blank and the final ma- 
chined band on the shell. One is the 
band-seating operation. 

The other is machining-in the final 
profile. While the latter affects the 
surface finish, dimensional precision, 
and concentricity of the finished band, 
the band-seating operation is critical 
with respect to the physical properties 
of the band metal after seating and 
ready for firing. It has been demon- 
strated repeatedly that good metal, care- 
lessly manipulated, can be ruined dur- 
ing seating. 

The determination of tools and meth- 
ods required for optimum machining 
was relatively simple. The American 
Ordnance Association Powder Metal 
lurgy Committee was asked for recom- 
mendations when early first-try results 
proved unsatisfactory. The Committee 
furnished an answer to the problem 
which had been long since solved in 
the powder-metallurgy industry, and the 
old objections of slow production and 
poor finish were overcome. 

The art, well known to those who 
practice it, was taught to those who 
were expected to meet the rigid speci- 
fications for rotating-band finishes. A 
tool drawing and a description of pro- 
cedure, feeds, and speeds were furn- 
ished, and twenty-five years of indus- 
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Specification 
MIL-R-11073B 


Test 
Required 


Difference 
(Absolute 


Actual 
Results 





Band Test 
Tensile 13,000 p.s.i. 
Elongation 4% min. 
Wax content 2% min. 


Powder Test 
Chemical: 
Hydrogen loss 
Carbon 
Total iron (min.) 
Insolubles 


1.50% 
0.20% 
96.70% 
0.60% 


Physical: 
—60 Mesh 100% 
—100 Mesh 95% min. 
—325 Mesh 50% max. 





2,433 p.s.i. 
1.83% 
0.43% 


1951 Test—Actual 
100% 
83% 


21% 








Table 2. Comparison of current specifications and actual test results 
on 10,000 sintered iron rotating bands, 105-mm., proof-fired in 1954. 


trial know-how were applied to this 
small item in the projectile system. 

It was about this same time that an- 
other team—chemists this time—tackled 
and solved within ninety days the prob- 
lem of surface protection. 

This time it was a team of Ordnance 
civilian engineers who worked out the 
problem never solved by the Germans 
—that of an effective organic coating 
on the band which would preserve the 
band surface at least to the extent the 
projectile itself would resist the ravages 
of time, temperature, and handling. The 
method of applying this coating had to 
be compatible with the other shell-coat- 
ing processes in the production cycle. 

It may have been the method of the 
chemists which they used in dealing 
with a “new” material that led to a 
scientific approach to band-seating tools 
and procedures, but Ordnance engi- 
neers nevertheless took this approach 
and appear to have solved important 
problems. 


T was logical or at least natural that 

the radial tire setter be used first for 
seating the iron rotating bands because 
it had been used for a great many years 
in seating gilding-metal rotating bands. 
However in early banding operations 
on sintered iron, shear planes were ob- 
served in cross-sectioned specimens—a 
defect attributed to defective metal. 

Blaming the metal was convenient 
because there were a few people whose 
professional education of many years 
ago did not include powder metallurgy, 


and they could claim security in the 
materials and methods of their ances- 
tors. 

However, analysis revealed clearly 
that the unrestricted pressures and un- 
specified tools which happened to work 
gilding metal into position were un- 
suited to low-density sintered iron. If 
the advantages of this new material 
were to be used, the material limita- 
tions had to be determined. 


N other words, an analysis of methods 

and tooling had to be made in the 
light of the advantages and limitations 
of this material which differed from 
gilding metal. 

German records indicated a departure 
from the 6-jaw radial tire-setting ma- 
chine and a preference for the 12-jaw 
unit of similar design. Reasons for this 
change were not clear until a meeting 
was arranged in 1952 with the former 
production superintendent of the Han- 
omag 88-mm. shell plant where 10,000 
shells a day were banded with sintered 
iron for the Germany Army. 

The importance of the band-seating 
procedure and multijaw equipment had 
been underestimated up to that time. 
From 1943 on, the German Army re- 
quired the use of equipment with no 
less than twelve jaws, and at the end of 
the war they had developed 20-jaw and 
24-jaw hydraulic presses. 

This was the reason: Each segment 
on the working face included an arc of 
60 degrees on the 6jaw press, and only 
15 degrees on the 24-jaw press. Thus 
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the center of the 60-degree face had 
nearly four times che amount of free 
travel before engaging the work as did 
the center of the jaw face on the 15- 
degree segment. 

The work was subjected thereby to 
concentrated loads in the beginning of 
the pressure cycle at the ends of the 
segment only, with zero pressure ap- 
plied in the center of the segment. This 
produced six localized stress points in 
the band. The center of the 15-degree 
segment had practically no free travel, 
and by the application of steady, uni- 
form pressure the work was uniformly 
pressed into its seated position. 


ACROGRAPHS prepared at 

Frankford Arsenal, showing the 
areas of stress, revealed a high incidence 
of incipient cracks when 6-jaw equip- 
ment was used and no shear planes at 
all with 24-jaw equipment. 

Gilding metal and copper did not fail 
locally with 6-jaw presses because the 
absolute tensile strength was higher 
than the localized pressure used to up- 
set them. Not so with sintered iron 
whose absolute tensile strength ranged 
between one third and one half that of 
gilding metal. The inherent tensile 
strength of iron has been sacrificed in 
order to obtain the other valuable phys- 
ical properties available with a lower- 
density material. 

In addition to producing excessive 
localized stresses, the 6-jaw press did 
not seat the band uniformly with a 
single pressing stroke. Practice with 
gilding metal showed it was necessary 
to index the shell and repress three 
times or more. Indexing also helped 
flatten out “corns” or “pips” raised in 
the surface where metal extruded back- 
ward between jaw edges. This practice 
led to unnecessary cold-working and the 
development of hard spots where the 
“corns” were pressed flat. 

The 15-degree segment produced no 
“corns” between segments, and the 
pressure was so uniformly distributed 
that a single seating stroke was made 
possible. 

Where seating in the old equipment 
was done mainly by brute force, the 
new precision equipment could be regu- 
lated to operate at whatever uniform 
minimum pressure was required to seat 
the band, and no more. The paraffin 
wax could be expected to support the 
structure of the sintered iron band dur- 
ing any reasonable pressure, but when 
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excessive pressures were used the wax 
was observed to extrude out and allow 
the collapse of the porous metal struc- 
ture. 

Extensive testing of the capacity of 
sintered iron low-density band material 
to support compression was conducted, 
and it was found that for optimum re- 
sults the seating pressure was 36,200 
p.s.i. In rechecking the German experi- 
ence the maximum pressure authorized 
was normally 35,600 p.s.i. Banding pres- 
sures used previously were reported up 
to 70,000 Pp.s.i. 

The foregoing principles were fol- 
lowed in banding all shell for an exten- 
sive firing test of the 105-mm. shell, and 
the results were declared entirely satis- 
factory from the mechanical point of 
view. Not a single band was lost dur- 
ing flight of nearly 10,000 projectiles, 
the work proceeded quickly in the 
shop, and the inspectors did not reject 
a single shell for band seating. 

Standard production equipment for 
the optimum band-seating requirements 
has been available for several years. 
The Watson-Stillman Company and the 
W. F. & John Barnes Company, among 
others, have long advocated precision- 
made multijawed hydraulic equipment. 
Presses with capacity of 500 tons and 
2,000 tons have been sold to arsenals 
and industry for use with gilding metal, 
copper, and sintered iron bands. Almost 
without exception the results have been 
reported satisfactory for shell sizes rang- 
ing from 75-mm. shell for the Army, 
to 5-inch shell for the Navy. 


HE 2,000-ton shell-banding presses 
are designed for hot- or cold-banding 
of shell up to 8 inches and 240 mm. 
in diameter. The producers claim pro 
duction rates three to four times greater 
than with old-type equipment. Control 
is semiautomatic, and a single pressing 
of the starter button causes the press to 
run a complete cycle including ejection 
of the banded shell. A timer is included 
to preset the desired dwell period which 
has been found desirable to allow the 
metal to rest momentarily in its de 
formed position so that any tendency 
to spring back is generally overcome. 
Concentricity of shell and band is 
claimed guaranteed by simultaneous ac 
tuation of the hydraulic cyclinders, one 
working each segment, mounted on a 
heavy ring frame and acting toward a 
common center. 
In contrast to the radial-type hy- 


draulic press, several shell producers 
have approached their 
problems with the use of a tapered 
ring die. Small tapered dies have been 
used for a great many years with small 
caliber shell from 20-mm. upward, but 
in 1952 a large producer of go-mm. 
shell used the tapered die successfully 
in banding the go-mm. sintered iron 
band. In fact two bands were seated 
with the tapered die in a single pass of 
the shell through the die. 

Mechanically the tapered die is far 
simpler than the radial hydraulic press, 
and it can be used and changed quickly 
with any hydraulic press of sufficient 
capacity to furnish suitable pressure on 
the ram. The principal of operation pro 
vides for the desirable single application 
of pressure, and at the same time it as 
sures concentricity as well as close dia 
metric band after 
seating and before machining. 


band-seating 


tolerances of the 


HERE is a minimum of work-hard 

ening of the metal, although this 
advantage applies equally to the radial 
multijawed equipment, and the as 
sembly appeals to the production engi 
neer because the motion of work is 
continuous in one direction. The shell 
passing through the die continues on its 
way, without interruption, to the ma 
chine shop. 

The angle of taper and the throat 
diameter are critical and depend on 
the size of shell to be processed. De 
sign of the tapered die must take into 
account the Ordnance requirement that 
both band seat undercuts be filled with 
metal after banding. 

With sintered iron, little or no ad 
ditional lubrication is needed because 
of the lubricating value inherent in the 
paraffin-waxed band. Through-put of 
work relates directly to the angle of 
taper and to the ability of the band 
material to resist shearing by drag on 
the tapered walls. 

Ordnance engineers are engaged in 
a complete analysis of the firing-test re 
sults recently completed on the 105-mm. 


Mr shell with 
sintered iron. Pending the results of 


which were banded 
analysis, any decision to use or not to 
use sintered iron will be held in abey 
ance. 

But when the analysis is complete 
and conclusions reached, conditions per 
mitting, a limited production and use 
of the sintered iron band on the 105 


mm. shell is advisable. 
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The Silent Enemy 


Corrosion of military equipment can cause as much damage as enemy 


action, and means must be found to stop its advance and to sce 


at the proper time 


that these means are applied correctly and 


ESIGNERS and manufacturers 

of ordnance matériel continu 
ously face a difficult assign 
ment—to produce military equipment 
which will withstand the ravages of 
time and weather under conditions of 
storage and use which would destroy 
the average civilian product. The stakes 
are high, and the common enemy—cor 
rosion—is a silent, formidable opponent, 
capable of causing serious malfunctions 
by altering tolerances only tenths of 
thousandths. 

This menace can best be minimized 
through well-conceived specifications on 
materials and protective coatings based 
on sound research, sound intelligence 
of the enemy’s methods, and sound 
knowledge on the part of designers, in 
spectors, and contractors. 

An awareness of the tremendous 
strength of the enemy by every one 


concerned is paramount. 


AS this story unfolds, you will see 
that research, intelligence, and spe 
cifications are far advanced in the Ord 
nance field. Engineers skilled in com 
bating corrosion have concentrated on 
evolving up-to-date and_ technically 
sound specifications. In the latter area, 
however, specialized education of those 
involved in implementing the rather in 
volved specifications had been lacking. 
This is the story of how one com 
pany, highly specialized in corrosion 
technology, realized the existence of a 
breach in the front lines of the battle 
against corrosion and stepped in and 


did something about it. 
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Current specifications are fundamen- 
tally sound and based on the best prac- 
tice known today, yet Ordnarice experts 
indicate there is an ever-growing need 
for superior treatments. As evidenced 
by the table on page 503, the areas of 
some coexisting specifications overlap, 
causing confusion to designers, inspec- 
tors, and contractors. Steps are being 
taken by the various military agencies 
to coérdinate most of the major specifi 
cations, which certainly will ease the 
present situation. 

Army Ordnance emphasized the im 
portance of proper production-line fin 
ishing technique by the issuance of 
PAPD-191. This specification, covering 
the finishing of ammunition compon 
ents, requires a contractor to obtain ap- 
proval from the Paint and Chemical 
Laboratory, Aberdeen Proving Ground, 
Md., for the entire metal-finishing se 
quence of operations, prior to the start 
of production. 

This approach was based on the 
premise that laboratory approval of a 
chemical treatment did not necessarily 
insure high-quality results when the 
same treatment was employed on pro 
duction lines. Rather, it was believed 
that a sequence of operations, requiring 
close control and supervision on the 
part of the contractor-Ordnance team, 


was more important. 





Mr. Stockbower is chief of 
technical service, American 
Chemical Paint Company, 
Ambler, Pa. 





This same specification requires that 
frequent and various accelerated tests 
be conducted on representative produc- 
tion samples, which also departs trom 
the “approved product” approach. 

There is, in fact, little relation be- 
tween controlled laboratory tests which 
might result in the approval of a chemi- 
cal treatment and the quality obtained 
in actual production using the same 
treatment. The burden placed on Ord- 
nance inspection and contractors was 


indeed greater. 


= ) assist Ordnance designers, inspec- 
tors, and contractors in the interpre- 
tation of the latest metal-treating specifi 
cations, the American Chemical Paint 
Company offered technical symposia on 
the general subject of corrosion of 
metals to Army, Navy, and Air Force 
Ordnance agencies. 

The object of each program was to 
explain the fundamental factors gov 
erning corrosion, supplement the lit 
eral translation of current specifications 
with technical know-how based on over 
thirty years’ experience in this field, 
and encourage teamwork and the flow 
of information between contractor, in 
spector, mission arsenal, and chemical 
supplier, particularly with regard to 


technical interpretations of specifica 
tions. 

The response to the offer was grati- 
fying, and within the past eighteen 
has presented 


months the company 


technical Ordnance dis 
tricts, to Naval inspectors of material, 


and to Army, Navy, and Air Force 


programs to 
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installations throughout the country. 


N 1869, Captain Ross of the Royal 
Artillery discovered that phosphoric 

acid, when applied to iron, would, to a 
degree, “preserve the iron from in- 
jurious action of water, damp air, or 
perspiration.” 

The phenomenon noted by Captain 
Ross is easily explained today in the 
light of the electrolytic theories of cor 
rosion. Residues of phosphoric acid re- 
maining on the steel surface are con- 
verted to insoluble, nonionizable phos- 
phates which act as “insulators,” rather 
than corrosion stimulators or current- 
carrying ions, which would be the 
case if hydrochloric or sulfuric acid 
were employed. Many of the treatments 
available today utilize this same funda- 
mental concept. 

In reviewing the history of the art it 
is interesting to note that major tech- 
nological advances in this field for any 
metal occurred only when the metal be 
came industrially important on a large 
scale, although the metal may have been 
known and used for centuries. 

Magnesium, for example, presents a 
great challenge in this field today. 
While strides have been made, there 
remains a need for a high-quality, easily 
applied chemical treatment—preferably 
not requiring the use of current—to 


There are three methods of applying 
chemical coatings, and it is important 
that the proper method be chosen for 
each production requirement: (1) re 


minimize the corrosion of this metal. 
The accelerated testing of magnesium 

is particularly difficult, and there is 

general agreement that standard salt- 

spray tests in most instances penalize circulated power spray, (2) immersion, 

magnesium considerably out of pro- and (3) manual application. 

portion to the corrosion rate of this 

determine the 


WoO 


method to be used in the design of 


metal in normal service. basic factors 
Testing is further complicated be- 
cause of the difficulty in obtaining uni- 


presumably 


equipment for any production opera 


formity of test results, tion: the process being employed and 
caused by inherent metallurgical char- 


available. 


the volume of production. The first 


acteristics of material now mentioned factor can be determined by 
Also, magnesium components are often referring to “Method of Application” 


in the table below. The production 


volume factor can be analyzed by re 


used in conjunction with other metals, 


necessitating extensive bimetallic cor 


view of the following outline 
Power Spray Application.—Used for 
(nor 


rosion studies. 
There are three basic types of chemi 


cal film coatings used extensively by the _large-volume_ production lines 


military today for the protection of mally more than 2,000 to 3,000 square 


metals. These coatings, sometimes called feet of metal surface treated per hour). 
“conversion coatings,” are formed char- Economics and local conditions deter 
acteristically by a chemical reaction be- mine final decision between immersion 
tween a metal surface and a chemical or power-spray equipment in borderline 
production ranges. 


1 pplication. 


intermediate to low production ranges, 


solution which converts the metal sur 


face to a nonmetallic form. Immersion Used for 


HE term “chemical film,” in this in- except for those processes which can be 


stance, excludes metallic coatings applied by immersion only. Fully au 


(plating) and organic films (oils, tomatic immersion equipment is su 


greases, and paints). There is at least perior to manually operated equipment 


one for each of because of consistency of results ob 


these classes: (a) paint bonding, (b) 


military specification 
tainable. Labor costs, naturally, are also 


corrosion resistance, (c) Wear resistance. low er. 


Table below shows corrosion resistant treatment used for various metals, method of application, and pertinent specifications. 





Metal 
Treated 


Typical 
Coating 
Amorphous phos- 
phate or chromate 


Aluminum 


Aluminum 


Hydrated chromium 
and magnesium 
oxides 


Magnesium 


Light to medium 
zinc phosphate 
150 mg. /sq. ft 
minimum 


Steel 


phate 


Heavy manganese 
phosphate 


Zine Light to medium 
Cadmium zinc phosphate 


Cadmium or Chromate coating 


Steel Iron oxide 


None 


only 


Steel conditioning 





Primary End 
Use of Treatment 


Paint bonding or 
corrosion resistance 


Aluminum oxide Corrosion resist 
and paint bondin 


Corrosion resistance 
or paint bonding 


Paint bonding 


Heavy zinc phos Corrosion resistance 


Wear resistance 
corrosic 


Paint bonding 


Corrosion resistance Spray 
Zinc or paint bonding 


Optically black 
coatings 


Rust removal 


Method of 


Applica A pplicable 
tion in Production ns 


specificatio 


Spray, immersior MIL—C-5541 

or manual PAPD-191 (Rev. 1) and 
\MS-2473 
A MS-2474 


Immersior l MIL-A-8625 (ASG 
MIL-—C-—5541 
AMS- 2470-4 


Immersion onl MIL-—M-3171 
AMS-2475A 


Grade I, PAPD-191 (Re 
Grade |, JAN-C-490 
57-0-2C, Type II, Class ¢ 
AMS 2480 


Immersion onl 57-0-2C, Type II, Class B 
MIL-—C-12968 (ORD 
MIL—C-—16232 (Bu Ord 
Immersion only 57-0-2C, Type Il, Cla 
ym resistance MIL-—C-12968 ‘ORD 
MIL-—C-16232 (Bu Ord 
AMS-2481 
Spray, immersior QO-Z-325 or MIL-T-1 
r manual OQ-P-416 admium 
immersior 0O0-P-416 admium 
or manual MIL-—T-12879 (OM¢ 
$7-O-2 Ty l 


Immersior 


Immersion, spray JAN-C-490, Grade II 
PAPD-191, Grade II 
MIL-—M-10578A, Ty 


or manual 
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The MI rifle and cartridge clip are phosphated in accordance 
with military specifications to prevent corrosion (Army photo). 


Manual Application—This method 
is used for touch-up work or when the 
scale of production is extremely low 
and, when the _ items 
treated are extremely large, preventing 
economical power spraying or immers- 
ing. 

A great 
centered around the problem of scale or 


occasionally, 


deal of controversy once 
oxide removal prior to the application 
of chemical coatings. Most specifications 
now require complete removal of oxides 
and scale to insure higher quality re 
sults from all production lines. 


T logically has been suggested that 

extremely light rust blushes or ex 
tremely thin, uniformly adherent scale 
(on steel surfaces) will be chemically 
converted to form satisfactory coatings 
in certain coating processes. The basic 
problem, however, lies in defining ac- 
curately in specifications the amount 
and type of oxide or scale allowable. 
This is a difficult problem, which to 
date has not been resolved. 

A typical 
metal-finishing operations is: (1) clean 
(normally 


sequence of industrial 


ing, (2) water rinsing 
omitted if vapor degreasing is used as 
cleaner), (3) acid deoxidizing, (4) 
water rinsing, (5) chemical coating, 
(6) water rinsing, (7) final acidulated 
rinsing, (8) drying (omitted if certain 


water-displacing oils are used in 9), 
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(9) application of organic finish, if 
used, 

It is interesting to note that most ex- 
perienced Ordnance contractors design 
finishing lines to include Stages 3 and 
4 above, though items being 
treated have been freshly machined or 


even 


sand-blasted for scale removal. 

This is done to insure compliance 
with the specifications which require 
scale-free and oxide-free surfaces prior 
to the application of the chemical coat- 
ing. Special handling is not required 
for those items which may have 
“blushed” after machining during tem- 
porary line stoppages or weekend shut- 
downs or may have “residues” of scale 
remaining after the blasting operation. 

In short, acceptance of items by in- 
spection at this point is, to a large ex- 
tent, “insured” by the inclusion of 
Stages 3 and 4. Further, experience has 
insurance measure to be 


shown this 


practical from an economical stand- 
point. The exception to this occurs oc- 
casionally in the applications of heavy 
phosphate coatings (see table on page 
503) when it is not possible to include 
the deoxidizing stages (Stages 3 and 4} 
and maintain quality requirements. 

In the presentation of programs in- 
volving corrosion of metals, the value 
of accelerated corrosion tests often is 
questioned. Inspectors and contractors 


inquire: “If a painted item will with- 
1 


stand two weeks’ standard salt-fog con- 
ditions with no ‘creep’ or failure from 
the scribe, as well as three weeks in a 
humidity cabinet, operated at 110 de- 
grees Fahrenheit, before any signs of 
how long will similarly 
withstand 


blistering, 
treated items outdoor ex- 
posure in actual service?” 

Unless the “outdoor exposure” condi- 
tions are carefully defined, we can 
readily see that the question is un- 
answerable. Outdoor exposure testing 
in humid coastal areas produces com- 
pletely different results from those ob- 
tained in the dry, inland climate of 


Arizona. 


— erteteehy also vary from year to 
year in any one location, because 
of variations in temperature, humidity, 
rainfall, dew, atmospheric contamina 
tion, and solar radiation. For this rea- 
son, even outdoor weathering tests must 
be conducted with great care and the 
results analyzed judiciously. 

In general, however, it can be stated 
that, for comparable items, those which 
rate highest by accelerated tests now 
available produce the highest quality 
outdoor exposure results. 

One problem 
standard | salt fog testing 
seems to cause difficulty to both inspec- 
tors and contractors. The angle of ex 


involving 
frequently 


recurring 


posure of a significant, ratable surface 
in a salt-fog cabinet is critical, and this 
angle is defined as fifteen degrees from 
the vertical for the testing of steel items, 
and six degrees from the vertical for 
aluminum items. 

All other factors being equal, the test 
is less severe as this angle diminishes 
and more severe as this angle is in 
creased. Our experience indicates this 
variable is frequently disregarded, caus 
ing difficulties to inspectors and con- 
tractors alike. 


ITHOUT delving into details and 
merits of the numerous variables 
involved, the following accelerated tests 
which serve as guides to those inter- 
ested in the study of the relative merits 
of finishing systems: 
1. Salt-fog exposure. 
2. High-humidity exposure (80-100 
per cent relative humidity). 
3. Water detergent solution and elec- 
trolyte immersion. 
4. Steam exposure. 
5- On-side and reverse impact tests. 
6. Mandrel bend tests. 
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7. Cup distension tests, 

8. Various types of adhesion tests 
(knife, tape, and proprietary adhesion 
testing machines). 

g. Carbon arc lamp exposure, usually 
combined with periodic water spray. 

10. Water fog. 

11. Coating weight, thickness, and 
continuity determinations. 

12. Abrasion tests. 

13. Surface-resistance measurements. 

14. Powder and high-explosive com 
patibility tests. 


NOTHER problem involving phos- 
phating which besets both contrac- 
tors and local inspectors is the interpre- 
tation of “appearance” requirements of 
phosphate coatings as typified by para- 
graph 3.4 of MIL-C-12968 (ORD). 
Confusion reigns at the local plant level 
over mandatory requirements such as: 
“They (the coatings) shall show no 
mottled appearance . . . and shall not 
exhibit a coarsely crystalline texture 
(the crystalline pattern shall not be 
visible to the unaided eye).” 
The 
what 
ance” and a 


various interpretations as to 
appear- 
“coarsely crystalline tex- 


constitutes a “mottled 


ture” often strain relations between 
inspectors and contractors. 

Based on our experience, we believe 
specifications should require that an 
item, or section thereof, exhibiting ab 
normal or nonuniform coating, should 
be subjected to accelerated test with a 
clearly defined point of failure. In brief, 
if the item does not look right, test it 
by any one or combination of the ac- 
celerated tests shown above. 

Utilizing various combinations of the 
above tests, finishing technicians can 
readily separate excellent finishing sys- 
Also, 


certain combinations of these tests are 


tems from inferior treatments. 
being utilized quite effectively to deter 
mine minimum production-quality 
standards. 

Final decisions on any finishing sys 
tem, however, are normally based on 
data obtained from actual long-term ex 
posure tests conducted under typical 
service conditions. 

By utilizing these methods, Ordnance 
laboratories of the various services, as 
well as laboratories of the many com 
panies specializing in this field, con- 
stantly endeavor to raise quality stand 
ards to insure that more military end 


items will be serviceable and operable 
when and if they are required to meet 
an emergency. 

Epitror’s Note.—The problem of cor- 
rosion is a serious one where military 
equipment is concerned, and OrDNANCE 
has attempted to keep its readers up to 
date on recent developments and prac- 
tices in this field through the publica 
tion of the following articles: 

“Defeating Corrosion,” by A. R. Black 
and A. Wachter (May-June 1953, page 
1,052); 

“Protective Packaging,” by D. N. 
Hauseman 
174); 


“Rust Prevention Today,” by Joseph 


(July-August 


1953, page 


} 
Szanto (November-December 1952, 
page 527); 
“Machine Tools in Reserve,” by Ken 
neth E. Joy (May-June 1954, page 925). 
Among the methods for rust preven 
tion are the use of volatile corrosion in 
hibitors, the 
with 


storage of equipment in 


cocoons controlled atmosphere, 


and the housing of complete produc 
tion lines in underground facilities, 
where the changes in humidity are nat 


urally held within narrow limits 


Warhead and motor of the 5-inch Navy rocket are treated with JAN-C-490, Grade 1, before painting (Navy photo). 
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The White Laboratory 


How one man’s interest in firearms led to the establishment of a 


privately owned and operated scientific center where weapons and 


ammunition can be tested and checked for “gun bugs” and manufacturers 


for the future 


ORTUNATELY 
welfare of the national defense, 

our population continues to em 
brace a modicum of individuals, both 
male and female, who might appro 
“gunstruck.” In 


priately be termed 


other words, they manifest the same 
interest in small arms, their history, 
design, development, and use at target 
and on game as is expended by others 
on stamp collecting, horse racing, ama 
teur or professional sports, and what 
not. 

Unfortunately their aggregate num 
ber is not impressive; our National Rifle 
Association, to which most of the faith 
ful belong, counts less than 300,000 
members. But each of these makes up 
in ardor and devotion to the common 
cause for at the timid 
souls who blanch at the sight of a fire- 


least nine of 


arm or expect a loaded cartridge, 
dropped to the floor, to blast a hole 


through to the basement. 


RULY, we are no longer a nation 

of marksmen. The unerring eye that 
once directed the patched ball from the 
Kentucky rifle now releases the plunger 
of a pin-ball machine. (I believe only 
some two per cent of draftees in World 
War II had ever previously handled 
a firearm.) And 
elements (including the Communists) 


certain undesirable 
are constantly trying further to restrict 
the familiarity of our citizenry with 
such weapons. 

A slave nation cannot overthrow its 
masters without arms—and plenty of 
them. (Witness East Germany, Czecho- 
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Col. Calvin Goddard 





Colonel Goddard, U. S. Army 
Reserve, Ret., is a recognized 
authority on small arms and 
ammunition and an interna- 
tionally known expert on fo- 
rensic ballistics. He is military 
editor of the Encyclopaedia 
Britannica and a frequent con- 
tributor to ORDNANCE, 





slovakia, Rumania, and the Baltic States 
where unauthorized possession of a gun 
can be a capital offense.) 

But back to those 300,000 who keep 
alive that love of arms which made us 
the “nation of riflemen” which once we 
were, which enabled our forefathers to 
desert the plow, lift the musket from 
its pegs over the mantlepiece, and fight 
and win the Revolution. That love of 
arms, once lost or suppressed, will 
surely be followed by our own en- 
slavement. 

What makes these people tick? How 
is their interest in arms manifested? 
What compensations does “gunitis” of 
fer to those whom it afflicts? 

The manifold. The 
major ones include devotion to: (1) 
Hunting with shotgun, trapshooting, 
and skeet; (2) Hunting with small-bore 
rifle; (3) Hunting with high-power 
rifle; (4) Small 
petition rifle shooting; (4A) The same, 
but reloading one’s own ammunition as 


Sy n.ptoms are 


and large-bore com- 


an additional diversion; (5) Competi- 
tion pistol and revolver shooting; (5A) 
Same as 4A. 


An individual can exhibit most of 
the above symptoms and still not be a 
true gun “crank.” To reach that stage 
he must stand high in class 4A or 
5A, and/or: (6) Collect guns, preter 
ably specializing on those of some par 
ticular :ype, period, or national origin; 
(7) Collect cartridges, again with spe 
cialization in certain types; (8) Collect 
gun books, catalogs, and other reference 
material in the firearms field; (9) Be 
come a collector in, and eventually an 
authority upon, all three areas (2<., 
guns, cartridges, and books); (10) Be 
born with such a name as Eliphalet 
Remington, Samuel Colt, Horace 
Smith, Daniel Wesson, Richard J. Gat- 
ling, John M. Browning, or John E. 


Pedersen. 


N EMBERS of categories 6, 7, or 8 

often devote much wishful think- 
ing to how they might someday, some- 
how, qualify for class 9. I know of just 
one man who wasted no time at such 
foolishness. Loving guns, he decided he 
would commence not at the bottom but 
at the top, demonstrating his qualifica- 
tions for membership in class 9 at once. 

Not that he didn’t qualify for most 
of the junior ratings anyway. But they 
could be neglected for the moment. He 
was going to show the world that he 
was a class 9 man, maybe a class 10. 
He started his demonstration in 1936, 
and it has been getting bigger, better, 
and more impressive ever since. His 
name is Henry Packard White, and his 
organization is the H. P. White Lab- 
oratory of Bel Air, Md. 
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Graduating in engineering from Cor- 
nell University in 1934 and discovering 
no adequate professional opening 
awaiting him in that middepression 
year, White realized that the finding of 
a suitable outlet for his talents and 
training might present a problem not 
easy of solution. His estimate of the 
situation ran somewhat as follows: 


66 Y chief interests are centered in 

small arms and ammunition 
and the problems and sciences involved 
in the exact study of these. I have found 
it extremely difficult to obtain full and 
accurate technical or historical data in 
any segment of those fields. In my ef- 
forts to acquire such I have encoun 
tered a wealth of contradictory and pal- 
pably false information. 

“I believe that an organization offer- 
ing its services as a clearing house of 
accurate information on small arms and 
ammunition, and possessing the neces 
sary facilities for summarizing and 
codifying this, would prove a success- 
ful business venture, even though it 
might take considerable time, effort, 
and money to put it over.” 

Not long thereafter White 
himself in a position to give his idea a 
trial. For in 1936 he inherited, in his 
native city of Cleveland, considerable 


found 


family property, including a carriage 
house of three floors and a half base- 
ment. He quickly converted this into 
the laboratory which became his base of 
operations for seventeen years. 

The original layout included a gar 


age, machine shop, museum and file 
room, photo laboratory, reference and 
drafting room, a laboratory for the 
analysis and loading of ammunition, 
and an entire (third) floor for storage. 

A sound-insulated range in the base- 
ment possessed, unfortunately, a usable 
length of but twenty-five feet. Range 
instruments were in a room adjoining. 
They originally included a rotating- 
disk-type chronograph. This later was 
replaced by one on the condenser-dis- 
charge principle using wire-wound 
screens, as designed by White. By 1946 
a Potter counter chronograph with 
photoelectric screens was in use. 

At the beginning, the staff consisted 
of White, Burton Munhall, and a 
handy Munhall another 
Clevelander, a year younger than 
White, and, like him, a victim of 
“gunitis.” The two had naturally grav 


man. was 


itated together because of common in 
terests and have 
echelon of the H. P. White organiza 


tion ever since its inception. Not until 


constituted the top 


1939 Was a secretary added to the staff, 


followed in 1943 by another. 


INCE 1939, Munhall has been man 
ager of White 
designating himself “chief engineer.” 
Absent on military duty at Aberdeen 


the establishment, 


Proving Ground from 1942 to 1946, he 
turned over to Munhall the administra- 
tive reins. Munhall kept the pot boiling, 
and when White was released from the 
service as a captain, Ordnance Corps, 
sound condition 


the business was in 


and ready for the postwar expansion 
which it soon experienced. 
Personnel has increased 
now comprises six persons in addition 
to the These two 
secretaries, a maintenance man, a mas 
ter mechanic, a photographer-illustra 
tor-translator, and a range technician. 
Just what is the company’s business? 
We have seen that as of 1936 White 
visualized its activities as 


also, and 


founders. include 


an informa 
tion service on everything connected 
with small arms and ammunition, But 
it soon became apparent that this was 
only the beginning. Requests for test 
ing and development became so nu 
merous and so urgent that eventually a 
Modern-Bond 
gether with pressure barrels in .30-'06 


universal receiver, to 


and 7.92 x 57-mm. calibers, were ac 


/ 


quired. More than thirty additional 


pressure barrels in miscellaneous cali 


bers have since been obtained. 


VEN before White had completed 
his service in the Ordnance Corps 
it was evident that the facilities of the 
laboratory were 


Cleveland inadequate 


o the increasingly heavy demands upon 
them. At Aberdeen he had opportunity 
to take a look-see from time to time at 
bits of near-by Maryland terrain. Event 


wanted 


ually he found just what he 

A plot of land was purchased some 
ten miles north by east of Bel Air—a 
pleasant country town of 2,500 souls 
1 about 20 1 


11ies 


situated on U.S. Route 
east of Baltimore. Ground was broken 


in April 1952 and the actual move to 


Instrument room at White Laboratory showing, left to right, interval timer, Potter counter chronograph for outdoor range 
Dumont cathode-ray oscillograph, Potter counter chronograph for indoor range. At far left, Modern-Bond pressure gun. 
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Burt Munhall at the White Laboratory checks pressure gun on basement range. 


the new site completed in January 1953. 

Prior to the shift to Bel Air the 
character of the calls for service upon 
the White Laboratory had been under 
going a steady, if imperceptible, change. 
Orders were now coming from sub- 
stantial business concerns rather than 
Their dollar value 


from individuals. 


was increasing. 

ANY law-enforcement agencies 

had commenced to rely upon the 
laboratory for information about or 
tests of arms and ammunition, includ 
ing comparison-microscope examina- 
tions to determine whether a given bul 
let or cartridge case had been fired in 
a particular weapon. Shortly before the 
move there had come an order which 
was especially acceptable—one involv- 
ing extensive testing of automatic weap- 
ons for an agency of the Government. 

Another equally gratifying if perhaps 
not so remunerative order has recently 
been received. It comes from one of our 
oldest and best-known small-arms and 
ammunition manufacturers and en- 
gages the White Laboratory to conduct 
all necessary tests and trials on its be- 
half in cases wherein it is charged with 
malperformance of a weapon or of am- 
munition—and to present pertinent 
court testimony as to its findings. 

Up to the present, all arms and am 
munition companies have conducted 
such tests in their own laboratories; this 
is the first instance known to me in 
which these have been “farmed out” 
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and indicates unusual faith on the part 
of the company concerned in the abil- 
ity and integrity of the White organi- 
zation. 

A tourist exploring the back-country 
roads of Harford county, Maryland, 
coming unexpectedly upon the present 
H. P. White plant would wonder why 
such an impressive and obviously ultra 
modern establishment was sited away 
off there in the bushes. Were he to ap 
proach closely enough, he would note 


above the main entrance the name of 


the firm, and beneath it the words, “De 
Perhaps he 


would say to himself, “Doubtless some 


velopment Engineering.” 


classified Government project,” and 
drive on. 

But to the invited guest who visits 
the laboratory by appointment, or even 
to the uninvited but properly accredited 
caller, inspection of the plant and its 
contents, provided he be enough of a 
gun crank to appreciate them, will con- 
stitute an experience long to be remem- 
bered. The 78- by 82-foot builc'ing, sit- 
uated on a roo-acre plot of rolling 
Maryland farmland, consists of 1% 
stories and basement. Extending for 
fifty yards northwesterly from the right 
rear corner of the basement (the front 
entrance faces roughly southeast) is a 
covered firing range. 

Parallel to and to the left of this is 
a 400-meter barbed-wire-enclosed out- 
door range, amply backstopped by ris- 
ing ground beyond it. Ports within the 
building open upon this so that all 


firing may be carried on from indoors. 
Firing points are sound-insulated. Tem- 
perature and humidity controls operate 
throughout the building. Security pre- 
U.S. Government re- 


cautions meet 


quirements. 


PART from the firing points and 
instrument room, the basement also 
contains the power plant, machine shop, 
photographic laboratory, ammunition- 
loading and analysis laboratory, and 
ample storage space. The machine shop 
(for both metal and woodworking) is 
fully equipped with modern precision 
machinery. No production work is at- 
tempted, though the shop is prepared 
to produce prototype parts and models 
for clients. Heat treatment and arc 
welding and harness testing of small 
parts are provided for. Linear and 
angular measurements are carried out 
with a toolmaker’s microscope. 
Equipment available for ballistic tests 
includes Modern-Bond machine 
rests, universal receivers with a large 
rifle 
two 


two 
selection of barrels, a 
slide, recoil-measuring 
Potter counter chronographs with three 


pressure 
mounts, 


sets of photoelectric screens, and a 
cathode-ray oscillograph with camera 
and piezoelectric crystal for recording 
time-pressure curves. Three gun ports 
open upon the indoor range and three 
upon the outdoor. 

In the photo laboratory we find, in 
addition to the usual battery of cam- 
eras for still photography, high-speed 
motion-picture equipment capable of 
taking 150 to 7,000 frames a second. 
A time calibration device, recording on 
the film during its exposure, permits ac 
curate timing of each phase of the 
movement photographed. 


ITH the microflash equipment on 

hand still photos may be taken at 
speeds of one five-thousandth down to 
two one-millionths of a second. This 
work may be done in the White plant 
—or at that of a client. 

In the 
analysis laboratory are prepared the 
handloads to be tested for pressure and 
velocity. Here also are torn down and 


ammunition-loading and 


minutely examined and recorded the 
specimens submitted for analysis, those 
taken from lots intended for ballistic 
studies, or those used to supply data 
for the series of volumes on small-arms 
ammunition which White and Munhall 


have in preparation. 
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Two of these have already appeared, 
one on “Centerfire Metallic Pistol and 
Revolver Cartridges” (Washington, 
1948), another on “Centerfire Ameri- 
can and British Pistol and Revolver 
Cartridges” (Washington, 1950). Both 
of these are full of invaluable informa- 
tion for the collector or identification 
expert (in the form of text, silhouette 
cuts, and line drawings) and it is to 
be hoped that nothing will intervene to 
stop the completion of other titles. 

These obviously will deal with cen- 
ter-fire rifle cartridges, metric and 
Americo-British; rim-fire pistol and 
rifle cartridges; shot-shells (all types); 
pin-fire pistol and rifle cartridges; and 
a variety of lesser items such as the 
cup-primed, teat-primed, etc. 

Another publication eagerly to be 
awaited will depict the headstampings 
used by all makers of small-arms am- 
munition, current or obsolete. A few 
copies of a pilot volume on this subject 
were privately printed in 1944. Based 
on data since acquired by White and 
Munhall, the definitive printing will be 
many times the size of that 196-page 
offering. 


greene from the basement area to 
the main floor of the laboratory, we 
find in rooms leading off from a large 
central lobby the executive and secre- 
tarial offices, the 500-piece collection of 
modern arms (all in working order) 
neatly displayed, and the cartridge col- 
lection of 14,000 different items, all 
properly cataloged and filed individ- 
ually in specially made drawers. 
Shelves around the lobby display a 
portion of the 3,000-volume reference 
library. The remainder of this, together 
with countless folders of reference ma- 
terial not in book form (such as photos, 
circulars, etc.) the half- 
story which surmounts the main floor 


is housed in 


area. Needless to say, accessions to the 
gun and cartridge collections and to the 
reference library are constantly being 
acquired. 

No mention has thus far been made 
of an interesting series of articles by 
the White Laboratory lately appearing 
in the American Rifleman—each paper 
discussing a single popular rifle cart 
ridge and its ballistic performance with 
differing powder varieties and loads, 
bullet types and weights, etc. This is 
but one of its manifold fields of in- 
terest and activity. 

The selection of the White Company 
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Two rifles in position for testing on the White Laboratory indoor range. 


to do this series is convincing indica 
tion of the esteem in which it is held 
by the National Rifle Association. And, 
to my best knowledge, no other organi 
zation in the United States, save only 
the great ammunition loading compan- 
ies, is as fully prepared to conduct 
studies of this nature as is White. 

And so, to A.O.A. members who are 
gunstruck and who seek information 
of any kind upon small arms and am 
munition which they have been unable 
to secure from more conventional 
sources, let me suggest that they refer 
their inquiries to White and Munhall. 
Likely as not they will have the answer 
by return mail, gratis (so long as it in 
volves no considerable research or ex 


periment by the White staff members). 
And when a problem that does in 

volve research or experiment arises, | 

would still suggest a consultation. 
What is the White 


Company? On this point, let me quote 


future of the 


Henry White himself, who writes to 
me as follows: 

“Just as the laboratory has grown 
beyond the concept of an information 
clearing house, the plans for the future 
are to let matters progress as they have. 
When, through work being performed, 
new skills are developed or new fields 
opened up, the laboratory will include 
these in its scope of activity. The pres 
ent facilities will allow more expansion 


and quite a diversity of activities.’ 


The 50-yard indoor range at Bel Air. Gun is firing froin port at left. Note 
two photoelectric screens set up to measure velocities of missiles fired. 
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a neat question...and | LAMP Qstiw! & 
comes up with a neat answer 
in this amazingly smooth-operating 


50 hp 120-inch stroke BROACHING MACHINE 


single ram horizontal 


with ELECTRO-MECHANICAL DRIVE 


Full CARBIDE-TIPPED TOOLING 

and a broaching speed up to 160 feet per minute 

result in a production of 125 clusters per hour (625 

individual bearing caps) completely broached in the 
same stroke as follows: 

Ist station: broach back face and boss. 2nd station: 

finish broach joint faces, edges, and adjacent chamfers. 


LAPOINTE BROACHING 


is truly a big ‘‘buy’’ 


hich require the 
Ww retell g: al: 


Send for new bulletins on 
Lapointe electro-mechanical drive 
broaching machines: 

SRHE-14 


Single ram horizontal, 


Double ram vertical, DRVE-14 
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Spicer 
SPECIALISTS IN SERVICE 


Equal shifts for 
driver convenience 


The Spicer Brown-Lipe Fully-Synchronized Transmission 


OFFERS A FULL COMPLEMENT OF 


More leverage for FIGHTING STRENGTH FOR SUCCESSFUL 


ease in shifting 


COMBAT DUTY IN ANY SERVICE 


Gear hopping 
guards 


Tocco fork pads 
for long weor 


Positive 
blocker type 


synchronizers Large bearings 


for increased 
mileage 


Alloy steel-carburized 
geors for more life 


50 YEARS OF 
AY ° DANA CORPORATION 
picer TOLEDO 1, OHIO 


SERVICE 


SPICER PRODUCTS: Transmissions * Universal Joints * Propeller Shafts * Axles * Torque Converters 
* Gear Boxes * Power Take Offs * Power Take Off Joints * Rail Car Drives * Railway Generator 
Drives * Stampings * Spicer and Auburn Clutches * Parish Frames. 
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World’s biggest 
vertical honer takes 
heavy thrust on 
TIMKEN bearings 


HIS 30" x 144” Fulmer Honing Machine 
is the biggest vertical honing machine 
ever built, designed to hone 30’ aircraft 
launching catapult tubes in only three passes. 
The output shaft bearings in this machine 
have to take the tremendous thrust loads im- 
posed by the weight of the honed parts and 
the up and down thrusts of the hone itself. 
Having relied on the quality of Timken" 
bearings in honing machines for many years, 
Fulmer engineers specified them for the in- 
put and output shafts of this unique machine. 
Due to their tapered construction, Timken 
bearings take radial and thrust loads in any 
combination. 

Line contact between the rollers and races 
gives Timken bearings extra load-carrying 
capacity. The precision manufacture and 
incredibly smooth surface finish of Timken 
bearings virtually eliminate friction. And 
because shafts and housings are held con- 
centric, seals are more effective. Lubricant 
is retained, dirt and moisture are kept out. 

Timken bearings are made of fine alloy 
steel. To be sure of getting the quality we 
insist on, we make our own steel. And we're 
the only U. S. bearing manufacturer who 
does! Under normal use, Timken bearings 
last the life of the machine. Specify them in 
the machines you buy or build. Look for the 
trade-mark “Timken” on every bearing. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Canadian plant: St. Thomas, Ont. 
Cable address: ““TIMROSCO”. 


i This symbol on a product means 
its bearings are the best, 


LUBRICANT STAYS IN 
—DIRT KEPT OUT 


Because Timken bearings hold 
shatts concentric with hous 
ings, closures are made more 


—_ Lilt . effective. Lubricant is retained 
/\ | dirt and moisture kept out 

| The Timken Roller Bearing 

j Company is the acknowledged 

leader in: 1. advanced design; 

FL 2 4 


TRADE-MARK REG. U. S. PAT. OFF precision manutacture 
rigid quality control; 4. special 


TAPERED ROLLER BEARINGS te, | toss Tikes secs 
} . 
WOT JUST A BALL “) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL @) AND THRUST —(@)— LOADS OR ANY COMBINATION - 
i 
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ENGINEERS—write or visit Arme for complete informat 
9 2 i . ave 
« p! information 
on chatlengin pportunities in Our engineering d 
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